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Non-clog type impeller 
for solids up to 1 inch. 


If solids run up to % in. 
this will do the job. 


An impeller for heavy 
sewage with solids up 
to 23¢ inches. 


16 


INDUSTRY GETS A BETTER 
CENTRIFUGAL PUMP. 


Manufactured in a variety of designs 
to meet individual process and plant 
needs. Furnished in standard and self 
priming types. Standard close coupled 
type shown above is very compact and 
may be installed anywhere. Suction 
and discharge assembled in any de- 
sired position. Impeller designs engi- 
neered for high efficiency, and in variety 
to meet any type of service. Special 
pumps in unit assembly with Nash Vac- 
uum Pumps for combinations of liquid 
and gas. Bulletin 217 tells the story. 
Your copy is waiting. 


NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 


Efficient closed impeller 
for clear liquids. 


A closed impeller for 
Double Suction Pumps. 


This Air Rotor makes 
our Suction Centrifugals 
self priming. 
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Compact Data for Checking 


Burner Combustion 


Using only a thermometer and a COz2 analyzer 


By FREDERICK G. SEFINGT 


Fire and laboratory adjustments on an oil burner a base and with CQO, percentages as sloping lines, en- 
installation must be readily and quickly made if they ables the establishing of a point as soon as the tem- 
are to be practical. Also they must not require any perature and CQO, are known. Move horizontally across 
elaborate kit of instruments or any difficult connections the chart from this point and read the stack loss on the 
or manipulations. Here are charts, compactly put to- vertical scale at the left. Volume of flue gases in cubic 
gether, which will permit a great deal of information feet per minute at | gal. of oil (No. 1) burned per hour, 
to be found quickly and easily with nothing more exten- can be determined from the light sloping lines. Vol- 
sive than a simple COy analyzer and a high range ther- umes for oils other than No. | can be easily found from 
mometer—both of which are easily used and readily the figures in Table I by a method which will be noted 
carried. later. Excess air percentages are indicated on the heavy 
Apply the readings to the data and the operating sloping lines of the chart. 
performance of the burner is well established so far as The author has used these charts and tables for sev- 
combustion is concerned. Also the adequacy of the eral years and has recommended them to several oil 
chimney can be approximated. Dependence does not burner manufacturers who have found them satisfac- 
have to be put on flame color and on guessing in get- tory for experimental and service work. He has checked 


ting the burner into adjustment. 


Chart I, being plotted with flue gas temperature as found it accurate w.thin pius or minus 0.5%. 


+Assistant Professor of Mechanical Engineering, Michigan State 
College, East Lansing, Mich. 


Chart I against experimentally determined data and 


To understand fully the chart and its proper use, it 
is necessary to note the nature of oil combustion and 


44 A = 
r —| — 
40 ef A\ 
ule 
ce 
70 cult Exe TABLE I 
18 Ate XCESS AIK Commercial] Approx. | Weight |Ratioto [Heat Content 
Standard | Gravity | Lb. per |Weightof| 8.tu. /gal. 
16 — cu.ft C02 Grade N2| Deg.Be.| Gal. | N21 Oil |(Calculated) |. 
Kerosene| 46 6.6 0.96 | 132.860 
14 = — 6.9 | 1.00] 136.000 
Cu. Ft. 2 |34-36] 7.1 1.03 | 138.900 
3 | 26-32| 73 | 1.06 | 141.800 
4 24-26] 7.5 1.085| 145.100 
6 14-16] 80 1.16 | 151.700 
260 300 400 500 600 700 800 


TEMPERATURE OF FLUE GAS - °F 
Chart I, fuel oil stack losses and flue gas volumes 
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TABLE II 
MaxiMuM PossiIsLE CHIMNEY 
AVERAGE TEMPERATURE OF STACK IN °F, 


the chemical composition of the several fuel oils. 

It has been found that fuel oils generally are com- 
posed of carbon 85%, hydrogen 14%, and water and 
sediment 1%. This composition holds remarkably 
close over the whole range from gasoline to No. 3 fuel 
oil. The chart is based on these percentages and may 
therefore be used for all the common fuel oils, includ- 
ing No. 3. 

In considering oil combustion, recall that if an oil of 
the composition just noted were to be completely 
burned at 100% combustion efficiency, there would be 
exactly the right amount of air present (no excess), and 
a flue gas analysis would show 15% COs, 85% nitro- 
gen, and no CO. The possibility of producing CO 
when oil burns is remote because fumes from the un- 
consumed oil would be observed long before CO would 
be indicated in the flue gas analysis. This being so, 
any reading of less than 15% COz indicates that there 
is excess air present. The chart is plotted on this basis. 

Excess air is not desirable for it tends to cool the 
flame and then cut down the radiant heat and increase 
the volume of gas to be handled by the chimney. How- 
ever, there must always be some excess air in an actual 
burner. Before burning, oil must be converted into a 
gas by boiling, vaporizing, or otherwise. 

The air for combustion is mixed with this fuel vapor 
and the highest efficiency and a minimum of fumes and 
soot is obtained when all of the air is introduced in this 
manner. Because it is not possible to secure a perfect 
mixing of the two gases, it is necessary to introduce 
from 10 to 25% excess air. While this reduces the flame 
temperature, it is an absolute necessity to secure com- 
plete combustion of the oil. This is the minimum 
amount for complete combustion. From 25 to 50% 
excess air in a burner can be considered good while 
burners using from 50 to 100% excess air are common. 
As shown on Chart I a COs reading of slightly less 
than 12% would indicate 25% excess air, 10% CO» 
about 50% excess air, and 8% COz about 80%. Thus 
a COz analysis of over 12%. would indicate a highly 
satisfactory performance, from 12 to 10% a good per- 
formance and below 8% a poor performance. 

Chart I may also be used to determine the amount 
of heat carried away by the hot flue gases. This loss 
depends on the temperature, and COs, and can hence 
be plotted on the chart. Note that the stack loss in 
per cent subtracted from 100 is sometimes equal to the 
so-called “efficiency.” It would be exactly equal to the 
efficiency if it were not for radiated losses of heat and 
minor losses. These losses in practice may vary con- 
siderably, and it is risky to try to estimate them. 

It was mentioned previously that the curves of 
Chart I show the volumes of flue gases for No. 1 oil. 


o 150° 200° 250° 300° 350° 400° 450° 500° 
= Draft per foot of chimney in inches of water 

= 0° .0036 .0046 .00543 .00615 .00679 .00735 00787 0083 
= 20° .00283 .00385 .00468 .0054 .00604 .0066 .00712 
o's 40° .00225 .00325 .00408 .0048 .00545 .006 .00652 00696 
60° .00167 .00267 .0035 .00422 -00466 -00542 .00594 00638 
80° 00113 .00213 .00286 .00368 .00432 .00488 .0054 
iI 100° .00062 .00162 .00245 .00335 .00399 .00455 .00507 ‘00551 


To find corresponding values of the volume for other 
oils use Table I. It is a table very similar to those 
usually given for the properties of fuel oils, but differs 
in that the heat contents given are computed by for- 
mula,’ and that the fourth column gives the ratio of 
the weight per gallon of each oil to No. 1 oil. Having 
found the volume of flue gas from the chart, multiply 
this value by the number found in the fourth column 
of the Table. The result is the volume of flue gas for 
the grade of oil being used. 


Chimney Draft 


The large volume of flue gases produced in burning 
oil requires adequate means of propelling them through 
the heating unit and out of the chimney. In pract'ce 
it becomes necessary to produce a draft of from 0.04 
to 0.06 in. of water to adequately move the stack gases 
of a moderately-sized conversion oil burning unit. 
Table II provides a means of calculating the maximum 
poss:ble (not theoretical) natural draft or pressure that 
may be expected in a chimney.” It must be borne in 
mind, however, that adequate chimney and connecting 
stack area must be provided for the unit in question 
and that no obstructions or abrupt turns be permitted. 
One may safely assume the average temperature of the 
chimney stack to be one-half of the temperature of the 
flue gases at the exit of the boiler, or the temperature 
ordinarily measured near the boiler smoke outlet—the 
“flue gas temperature” as it has been previously des- 
ignated in this article. 

Example: Burner uses No. 2 oil; Thermometer read- 
ing 400° F.; CO. analyzer shows 9%; Chimney is 
40 ft. high; Outside temperature is 20°. 

Solution: From Chart I, at point 400° and 9%, find 
that stack loss is 17.3%, and volume is 60 c.f.m. Also 
that excess air is about half way between 47 and 82%, 
or 65%—a rather high percentage. Since oil is No. 2, 
consult column 4 of Table I and find figure 1.03. Multi- 
ply 60 « 1.03 and get 61.8 cu. ft., as the flue gas volume. 

From Table II, note that average chimney tempera- 
ture is % of 400 or 200°, under this and opposite 20° 
find figure 0.00385. This multiplied by 40 gives a 
maximum draft of 0.15 in. of water. 


-4Formula used is: B.t.u. per Ib. = 18,650 + 40 (API gravity — 
10). Th’s is almost identical with the formula of Sherman and Krop 
which uses Beaume gravity instead of API. Author states that he has 
found that his formula agrees within 0.1% of calorimeter determina- 
tions—Editor 


?The formula used is one given in several standard handbooks. 


pressure, inches of water, as measured with draft gauge 
height of chimney, feet 

temperature of outside air, °F. 

average temperature of chimney, °F. 
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Load, Temperature, and Cost Data 
on Cooling System Operation 


Recent papers summarize figures collected in studies on 
research residence and a modern office building 


Ix the time since comfort cooling began to be intro- 
duced into retail stores, restaurants, offices, and de- 
tached houses there have always been a number of 
vital questions on which there was little or no in- 
formation. Among these have been (1) the question 
of the nature and amount of the load which such 
places present, (2) the temperature and other condi- 
tions to be maintained inside, and (3) the operating 
costs. 

In the absence of other sources of information the 
only possible procedure has been to gradually collect 
data from installations as these have been made. Gath- 
ering reliable information in this way, however, always 
presents the difficulty of trying to secure readings on 
installations while the equipment is under the control 
of its owner and ordinarily he does not like to be 
bothered. Neither ordinarily does anyone like to ap- 
proach the owner of a new installation and ask him to 
permit the collection of data. 

This lack of information has led to a great deal of 
confusion which has had very bad effects in commer- 
cial projects. ‘Two estimators all too seldom agree in 
their estimated load or capacity and only occasionally 
on the indoor conditions which should be maintained. 

Recent data which appeared in three papers result- 
ing from research work of the A.S.H.V.E. give some 


light on these questions.1 Studies were carried on in 


TABLE 1 
Room 3 VoLUME — 1926.8 Cu. Ft. 
RicHt Lert Corripor Outsipr CEILING 


Watt Watt WALL Watt Window 
Construction .... Cc J 
Area, Sq. Ft. .... 197.0 187.3 81.6 58.3 197.8 40.8 
Air to Air*® ..... 70.5 74.9 326 18.2 761 £461 
Surface to Air**. 3250 309.0 1346 96.2 326.4 67.3 
Room 15 VOLUME 1069.8 Cu. Fr. 
Construction .... A A A D E 
Area, Sq. Ft. .... 115.2 110.7 93.0 55.1 109.6 37.9 
Air to Air*® ..... 461 443 37.2 172 42.2 42.8 
Surface to Air**. 190.1 182.6 153.4 90.9 180.8 62.5 
Room 18 VoLUuME = 2005.8 Cu. Fr. 
Construction .... A A B D E 
Area, Sq. Ft. .... 187.1 192.0 885 61.8 204.5 40.6 
Air to Air* ..... 74.8 768 33.7 19.3 78.7 45.9 
Surface to Air**. 308.7 316.8 146.0 102.0 337.4 67.0 


*Heat transfer B.t.u. per hr. per °F. diff. air to air—entire wall. 

**Heat transfer B.t.u. per hr. per °F. diff. sur. to air—entire wall. 

A—3” Tile, 54” Plaster Both Sides U = .400 

B—4” Tile, 54” Plaster Both Sides, 34” Marble % Way Up On 
Corridor Wall Av. U = 381 

C—¥,” Insulating Board On 2 X 4 Studding U = .358 

D—4” Face Brick, 4” Common Brick, 4” Tile, 54” Plaster, 
15 MP.H. Wind U = .313 

E—3” Concrete, 10” Air Space, Metal Lath and Plaster 

1The three papers are: “Study of Summer Cooling in the Research 
Residence for the Summer of 1934”; “Cooling Requirements of Single 
Rooms in a Modern Office Building,’’ and “Study of Unit Room Cool- 
ers in the Research Residence.” 
41st annual meeting of the society in Buffalo, January 28-30. 


U = .385 


TABLE 2. ANALYSIS OF CooLtInG Loap 
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two different places. One of these was in Pittsburgh 
and was carried on by the staff of the research labora- 
tory in the Grant Building, a large downtown office 


building. The other was in the research residence at 


the University of Illinois. 

In the case of the studies at the Grant Building 
three rooms were fitted up with equipment for cooling. 
It was necessary to modify commercial equipment 
somewhat in order that quantities might be measured. 
A remotely-located refrigerating compressor was so 
arranged that cooled water could be circulated to a 
room cooling unit located in each of the test rooms. 
Suitable instruments were provided and tests were 
carried on last summer. 

The three rooms which were used had characteristics 
as shown in Table 1. 

Thirty-six successful tests were made during the 
summer in one or more of the three rooms. The im- 
portant heat quantities were calculated and are shown 
in Table 2. 

These are the overall results of the tests but read- 
ings were taken at intervals which permitted further 
analysis. 

One of the interesting results is the fact that the 
cooling loads during the early morning were larger 
than during the later part of the day. Analysis showed 
that this condition is due to the fact that the heat 
capacity of the walls is great enough so that shortly 
after the cooling equipment starts in the morning the 
accumulated heat from the walls begins to flow into 
the room. 

It is apparent that this condition is somewhat simi- 
lar to the well-known requirement that a heating boiler 
has to be sized on the basis of its ability to take up 
the peak load which very often occurs shortly after 
the plant is started after carrying a reduced tempera- 
ture at night. In the case of the boiler it is possible 
to avoid the so-called morning peak by operating the 
plant so that temperatures maintained throughout the 
day continue during the night. Similarly, it appears 
that a cooling plant can be operated to avoid a con- 
siderable part of the morning peak by not at once at- 
tempting to maintain a low temperature inside the 
cooled room. Instead, the maintained room tempera- 
ture might be gradually lowered. This is a most im- 
portant point as it affects the size and capacity and, 
consequently, both the first and operating costs of 
cooling equipment. Observation of Table 2 shows 
that solar radiation was a large factor in total load 
and that it varies from day to day. This is in line 
with what is predictable without tests. Since the cal- 
culated solar radiation in a number of cases exceeded 
the total calculated heat load, the test data serve to 
bring out well the fact that existing information on 
calculated heat from the sun is still not in good shape. 

During the course of the studies some of the units 
were operated in such a way as to bring out data on 
a number of other interesting operation and design 
questions. For instance, it was shown that the load 
which results from occupancy is substantially what 
would be expected from existing data. For the par- 
ticular arrangement of equipment used in the studies, 
where the unit discharged its air supply horizontally 


across the room and where lighting fixtures were |g. 
cated very close to the ceiling, the heat from the lights 
was not a large factor in the cooling load. It is eyj- 
dent, however, that this is not always the case as the 
amount of the heat from the lights which will be 
picked up by the circulating air currents will depend 
both on the location of the fixtures and on the Way 
the air currents pass around the room. Another Way 
of looking at this same set of facts would be to in- 
terpret them as showing that the heat from the lights 
is not necessarily absorbed to any extent by the cir- 
culating air. A layout could evidently be made go 
that only a small amount of this heat becomes a load 
on the cooling system. 

Opening a door into a warm corridor resulted in a 
very notable increase in the cooling load—substantially 
double. 

From the data collected an attempt was made to 
work out a rational formula for determining the capac- 
ity, using figures which are ordinarily available. The 
formula worked out is: 


H => Af, (ts ta) 


Where: 
= the maximum cooling requirement for any hour. 

A = total area of wall, floor, and ceiling surfaces of the 
room in square feet. 

f, = the inside film conductance coefficient, or 1.65 B.t.u. 
per hr. per sq. ft. per degree temperature dif- 
ference between the wall surface and the air. 

ta = the required indoor cooling temperature for ts, the 
highest mean weather bureau’ temperature 
assumed for the locality, and also assumed to 
be equal to the highest wall surface tempera- 
tures in the morning before cooling is applied. 


Case |. 
86 Outdoor J JO deg. F 
32 NN 
73 LZ Indoory, 
fie | 
Operation? of wit 
< 1 1 1 l l lL l L 
90 Case 
variable 
le 
82 Indoor, schedu = 
70 Cveration of 
GO 
Constan 
/naoor 
74. Ne 
70 Overation of 


8 10 N 2 4 6 8 WM 
A.M. Time of day PM. 


Fig. 1. Effect of various operating schedules of in- 
door temperature when ice cooled room cooler was used 
in research residence 
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It will be seen that since the 1.65 is a constant this 
formula can be further simplified to 


H = 1.24 A (ts — ta) 


It will be noted that the terms in this formula are 
such that they are obtainable in many places without 
a great deal of effort. The ts, or highest mean weather 
bureau temperature, is obtainable from the mean tem- 
perature ordinarily reported by the Weather Bureau, 
and also reported by Heatinc anp VENTILATING 
monthly for 48 cities. The indoor temperature re- 
quired (ta) is still open to a good deal of difference of 
opinion and the tests do not indicate where this should 
be placed for design purposes. There are considerable 
data in existence justifying putting it at 80°. 

It also seems questionable how widely the formula 
is applicable. The rooms on which the studies were 
based are more or less typical office rooms. They 
were cooled about 8 hr. a day and the construction of 
the building is fairly heavy. The offices were equipped 
with Venetian blinds and are located in a building 
which is not cooled throughout. 

As a further check against existing projects it is 
interesting to note that if the heat quantities found 
by this formula are set up and checked against the 
volume of the test rooms it will be found that the 
load is in the neighborhood of 6 to 6% B.t.u. per cu.ft. 
per hr. This agrees fairly well with the practice of at 
least some commercial companies. 

The authors of the paper include the following sum- 
mary in their conclusions: 

1. The study made in the Grant Building during 
the past cooling season clearly indicates that with the 
acceptance of present standards for indoor cooling 
temperatures the main factor in the maximum cooling 
load is the high rate of heat transfer from the surface 
of walls, ceiling, and floor to the cooled air in the room, 
and that the peak requirement takes place soon after 
the beginning of the cooling period. 

2. The outside temperature basis for the present cool- 
ing temperature standards is shown to have a large 
bearing on the maximum cooling rate and a lesser effect 
on the total cooling load for the day. The acceptance 
of the building corridor temperature instead of the 
temperature outside of the building as a basis for de- 
termining the required cooling temperature for single 
offices is shown to have some inherent advantage in 
giving a more desirable indoor temperature, besides 
the very material advantage of reducing the peak cool- 
ing load. 

3. For the conditions of construction and exposure in 
the Grant Building, the solar radiation load had little 
effect on the peak cooling load for the day. Approxi- 
mately the same effect on the total cooling load was 
had with or without the use of inside Venetian blinds. 
This was the case in the Grant Building, particularly 
because the concrete floors absorbed and retained 
practically the same percentage of the solar radiation 
entering the window as the closed Venetian blinds 
would have retarded. In this connection it should be 
pointed out that other variables including a south or 
southeastern window, and floors with less heat capacity 
and higher conductivity, may alter these findings in 
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Fig. 2. Operating characteristics of an ice cooled 
portable room cooler in research residence 


other buildings. These variables should be studied 
further. 

4. The Research Laboratory’s earlier findings on 
sensible and latent heat dissipation from persons were 
shown to apply to the cooling of a room. 

5. The electrical current used for artificial illumina- 
tion with lights placed near the ceiling was shown to 
have little effect on the cooling load in an office cooled 
during the usual short period. 

6. The increase in the cooling load resulting from an 
open door for a single air condition representing 
average practice is given. 

7. A suggested method for estimating the maximum 
cooling load for an office, based upon the highest mean 
weather bureau temperature is presented for limited 
application to single rooms in large office buildings 
with masonry walls, and for rooms not having a south- 
eastern or southern exposure. 

Ever since summer cooling became a subject of im- 


mediate interest the research residence at the Uni- - 


versity of Illinois has been operated in the summer to 
collect operating data with a view to solving some of 
the basic problems. 

In the paper “Study of Unit Room Coolers in the 
Research Residence” the results of one method of cool- 
ing are reported. In these studies room coolers which 
make use of ice as a refrigerant were located in the 
living room and were operated in various ways in 
order to determine their performance, including their 
effect on the room conditions. 

One of the most interesting points brought out is 
a graph which shows very clearly the effect of the 
schedule of indoor temperatures maintained on the 
operating time of the units. This is shown here as 
Fig. 1. It will be seen that in Case 3 where the in- 
door temperature was maintained at about 81° the 
units operated a considerably shorter time than in 
either Case 1 or Case 2. It is probably not con- 
cludable from the studies that the method of operating 
used in Case 3 should be advocated in all residential 
installations, but the chart does give a good picture of 
the importance of the schedule of indoor temperatures 
to be maintained. Operating by the method illustrated 
in Case 3 makes use of a simple thermostat which 
would indicate that this method can be followed with- 
out the use of elaborate controls. 
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Fig. 3. Performance of unit illustrated in Fig. 2 


What the paper describes as Unit “A” is an ice- 
cooled unit mounted on rollers and which was espe- 
cially built for the studies. Unit “B” consists of an 
ice-melting tank located in the basement remote from 
the cooling unit. The cooling unit “B” consists of an 
attractively finished cabinet with extended surface cool- 
ing coils, dehumidification drip-pan, and fans. Cold 
water was pumped from the storage tank through 
the cooling coils. Air is circulated under the coils by 
centrifugal fans which can be operated at any of three 
speeds. In the case of both units there was no pro- 
vision for introducing air from outside the house; the 
air was merely circulated through the units. The ac- 
companying Fig. 2 shows operating results obtained 
from Unit “A,” located in the living room of the re- 
search residence, while Fig. 3 shows the performance 
of Unit “A.” 

Similarly, Fig. 4 shows operating results of Unit 
“B” when located in the living room and cooling the 
entire first story with all doors between rooms open. 

The authors append the following summary and con- 
clusions to their paper: 

General Summary: Although these tests indicate that 
a unit room cooler can be successfully adapted to cool 
from one to three rooms on the same floor of a resi- 
dence, it is probable that the most economical method 
of cooling would be to operate such units in conjunc- 
tion with a fan unit for the purpose of introducing 
cool night air into the rooms or house. It would be 
feasible, for instance, to locate the cooling unit on the 
first story of a two-story house and operate it during 
the afternoon and evening, while the second-story 
rooms would be cooled at night by introducing night 
air through the open windows. 

The advantageous features of portability and lower 
initial cost of a unit similar to Unit A are somewhat 
offset by the inconvenience of having the entire unit 
in the living quarters. It would probably be prefer- 
able to locate the unit in the basement and attach a 
short duct system from the outlet of the unit to a 
register on the first story, thereby avoiding the neces- 
sity for servicing the unit in the living portion of the 
house. 

Adequate insulation of the ice storage compartment 
in all types of units is very essential for the minimiza- 
tion of standby losses. The cooling load during the 
summer was extremely variable with the weather con- 


ditions fluctuating rapidly, and oftentimes it was found 
that after the ice storage tank was filled, very little 
cooling was necessary due to sudden temperature 
changes outdoors. Under these conditions standby 
losses become expensive if any appreciable ice meltage 
takes place between operations. With units similar to 
Type B, it is essential that all pipes carrying relatively 
cold refrigerants be thoroughly insulated. 

The matter of noise of mechanical parts and of air 
motion is extremely important, and great care should 
be taken in the design and installation of any unit to 
reduce these features to a minimum. 

Conclusions: The following conclusions are ap- 
plicable to the conditions under which these tests were 
made: 

1. Unit room coolers should be operated and con- 
trolled to maintain a constant dry bulb temperature in 
the room, rather than to maintain a complex schedule 
of indoor temperatures varying with the outdoor tem- 
perature. 

2. Unit room coolers, similar to Units A and B, can 
be successfully adapted to cool from one to three medi- 
um-sized rooms on the same floor of a residence. 

3. A unit cooler of 300-lb. ice capacity and having 
a melting rate of approximately 20 Ib. of ice per hour 
would be adequate to handle the normal cooling re- 
quirements of a medium-sized first-story room of a 
residence for most summer days, if no outdoor air 
other than that which occurs by natural infiltration is 
introduced for ventilation. However, if the occupancy 
of the room is to be more than two persons it is es- 
sential that additional capacity be supplied for the 
necessary ventilation required to reduce undesirable 
odors. 

4. The initial ice melting rate, or the melting rate 
during the first hour after the unit was started, was 
nearly twice the value of the normal melting rate. 

5. Of the total amount of heat absorbed by the unit 
coolers, approximately from 16 to 38% was absorbed 
in the dehumidification process. 

6. In addition to the lowering of the dry bulb tem- 
perature the relative humidity of the air in the rooms 
was, in most cases, reduced about 15 points after three 
or more hours of continuous operation of the units. 

7. Although not centrally located on the first story 


‘tdoor SW bedroom |. Window open, 
Su nd. story, not coole. night cooling 
90 with attic fan— 
S8 —= ‘Dining room 
| Kitchen Living room. 4 
| | | | | | Price a// 
8S 70 | smelted 
‘ Operation of fan (in room umt) and pump (in basement umt) Total 7hr 3370 
60 | = “Living 
Dining room, kitchen approx same 
6 —Total equivalent ice meltage Average rate +489 per br 
Ss Total dehurndification * 2122 1b 
~ T 
ek T 
N 2PM 3 4 5 é 7 é 10 M /AM 2 


Time of Day 


Fig. 4. Operating characteristics of an ice cooled 
under-window cooler in research residence 
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of the residence, the cooling units operated in the liv- 
ing room effectively cooled and dehumidified the air 
in the adjoining rooms and there was some indication 
that the reduction in relative humidity extended to 
the second story. 

8. With unit cooler B located in the living room and 
all interconnecting doors on the first story open, the 
maximum deviation of the breathing level tempera- 
tures in any room on the first story from the mean 
temperature of the entire first story was 2.1 F. 

The results of this study can be subjected to critical 
comment if desired. It is noteworthy in this connec- 
tion that the study did not make provisions for intro- 
ducing outside air; the residence was not occupied by 
a family as the normal residence would be, and the 
units, being cooled with ice, probably did not perform 
in exactly the same way as similar units would if the 
refrigerant was directly expanded in the cooling coils. 
The study should probably be looked on as indicative, 
or as being a step in a more extended study of the 
subject of residential cooling. The results should not 
be applied too literally. 

During the summer of 1934 a cooling plant was op- 
erated in the research residence which brought out ad- 
ditional interesting data. It was reported in the paper 
“Study of Summer Cooling in the Research Residence 
for the Summer of 1934.” 

Equipment was arranged in the residence with a 
view to finding out to what extent a 2-ton mechanical 
refrigerating unit could succeed in producing com- 
fortable conditions both when supplemented by the 
use of night air for cooling and also when not using 
such air. The plant was also so arranged that during 
the time when the refrigerating plant was operating, 
outdoor air was passed through the residence at the 
rate of one air change per hour. The residence was 
equipped with awnings on three sides. 

During the summer the residence was not occupied 
by a family and consequently the plant was not op- 
erated as a family might operate it. Instead it was 
operated with the general idea of maintaining a tem- 
perature of approximately 81° so far as possible. Dur- 
ing certain of the studies night air was used to sup- 
plement the efforts of the refrigerating machine to 
maintain this temperature. | 

The plant itself consisted of a forced warm-air heat- 
ing plant which could be connected to outside air. A 
double pipe condensing unit was located at a central 
point in one of the ducts and suitably connected to the 
refrigerating machine. A room thermostat placed in 
a hall on the second story served to start and stop 
the refrigerating machine. 

Among the interesting facts collected is the question 
of the relation between actual and calculated loads. 
Information on this point is presented in Fig. 5. It will 
be noted that the actual heat absorbed by the cooling 
coil is somewhat -less than the calculated load which 
would be expected. In the method of operation used 
it is also notable that the maximum load on the plant 
did not occur at the time which might have been ex- 
pected through calculation. Instead it occurred a num- 
ber of hours earlier. The design load was calculated 
at 37,500 B.t.u. per hr., while the actual load, 30,000 
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Fig. 5. Operating characteristics of a central cooling 
plant in research residence, especially interesting is 
the relation between actual and calculated loads 


B.t.u. per hr., “proved sufficient to cool the house satis- 
factorily.” 

Observation of temperature in various locations 
through the building showed dry bulb temperatures 
did not vary greatly throughout the building. This 
would tend to indicate that distribution of the cooled 
air was reasonably uniform. 

Cost figures which are included in the paper are of 
interest. ‘This is not because they necessarily indicate 
actual operating costs which might be expected from 
a similar residence operated by its owners, but as giv- 
ing an indication of what operating cost figures are 
like. The amount of electric current consumed during 
the cooling season of 1934 is reported as 1411.4 kw-hr. 
while the amount of water used is reported as being 
25,741 gal. These figures can be converted into dol- 
lars by the use of average electric and water costs, and 
in the case of Urbana, IIl., the sum of the two costs 
came to $43.75 on the basis of an average electric cost 
of 3.1 cents per kw-hr., and a water rate of 37 cents 
per 1000 gal. ‘The authors estimate that if the plant 
had been operated during the full season from May 
15 to September 16 the cost probably would not have 
exceeded $60. 

In interpreting the cost figures it should be kept in 
mind that considerable advantage was obtained by the 
use of night air for cooling and that in general the 
plant was operated to maintain an indoor temperature 
of 81°. It is also interesting to note that the total de- 
gree-hours above 85 for the season of 1934 at Urbana, 
Ill., is reported as 481.5. 

The authors include the following conclusions in 
their paper: 

The following conclusions may be drawn as apply- 
ing to the Research Residence and the conditions un- 
der which the tests were conducted: 

1. An indoor temperature of approximately 80° 
with relative humidity below 55% results in satisfac- 
tory comfort conditions in the living quarters of a 
residence. For complete comfort in sleeping quarters 
a somewhat lower temperature is desirable. 


(Concluded on page 68) 
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lons and Room Cooling Occupy Limelight 
at Engineers’ Meeting 


A FAIR attendance, a feeling of opti- 
mism due to the financial showing, 
technical papers, along with reports 
of committees and three social features 
formed the highlights of the 41st an- 
nual meeting of the A.S.H.V.E. at 
Buffalo, January 29-31. 

Early in the opening session on 
Monday morning, following the for- 
malities of a brief welcome on the part 
of L. A. Harding, representing the 
local reception committee, and a re- 
sponse by President C. V. Haynes, the 
report of the finance committee re- 
vealed that operations had been held 
within the budget allotment and that 
expenditures were well within the re- 
ceipts during 1934. Not only was this 


true but in spite of substantial charge- | 


offs the net worth of the society had 
increased, there was more cash on 
hand, and income from both members 
and publications jumped. The optimis- 
tic report of this committee brought 
an evident feeling that what looked 
like a crisis in 1933 had been averted 
and this state of affairs naturally had 
its effect throughout the meeting. 
Virtually all of the Monday morning 
session was given to routine organiza- 
tion matters, including reports of of- 
ficers, council committees, the commit- 
tee on membership and on constitu- 
tion. Tellers reported that the reg- 
ularly nominated slate had been duly 
elected. The elected officers were in- 
stalled at the closing session on 
Wednesday afternoon. John Howatt 
of Chicago, is the new president; G. L. 
Larson and D. S. Boyden are first and 
second vice-presidents, respectively, 
while the new treasurer is Alfred J. 
Offner of New York. New council mem- 
bers are J. F. McIntire, Albert Buen- 
ger, F. E. Giesecke, and W. E. Stark. 


At the afternoon session on Tuesday 
as well as on the last session on 
Wednesday afternoon technical papers 
had to do entirely with the subject of 
cooling. At these two sessions three 
papers were presented, two of which 
were from studies made at the re- 
search residence at the University of 
Illinois, while one was from field 
studies made in an office building in 
Pittsburgh by the staff of the research 
laboratory.’ 

Monday evening was fully occupied 
by social features. A get-together din- 
ner was followed by a special bvoad- 
cast at which the entire gathering 
enjoyed special accommodations. Danc- 
ing completed the evening’s program. 

Three subjects occupied Tuesday 
morning’s session—garage ventilation, 


1Abstracts of these three papers can be 
found on page 19. 


John Howatt, newly-elected president, 
A.S.H.V.E. 


ions and ionization, and the report of 
the Guide publication committee, 

E K. Campbell presented the gar- 
age ventilation code which has been 
under consideration by his committee. 
This was followed by a paper by Dj- 
rector Houghten of the laboratory on 
“Carbon Monoxide Control _Instru. 
ments for Control of Ventilation in 
Garages.” Two papers on ionization 
of air followed, which, together with 
a lengthy discussion, occupied the 
greater part of the session. 

Prof. L. B. Loeb had prepared a pa- 
per which was read in his absence in 
which he came to the conclusion that 
gaseous ionization can have nothing but 
negligible physiological effects on air 
conditioning and that attempts to in- 
vestigate such influences experi- 
mentally on human beings should be 
regarded as dangerous. Free electronic 
earriers, he felt, need not be consid- 
ered at all as regards their physiolog- 
ical effect in air since they exist for 
so short a time. On the whole, Doctor 
Loeb’s findings were both negative 
and gloomy. G. R. Wait and O. W. 
Torreson in a paper entitled ‘Large- 
Ion and the Small-Ion Content of Air 
in Occupied Rooms” reported experi- 
mental findings. 

Discussion of the two papers brought 
out the fact that various members 
were not in agreement with the in- 
terpretation which Doctor Loeb had 
placed on his data. They felt that not 
only did the subject of ionization pre- 
sent a distinct possibility of producing 
helpful results in air, but the general 
feeling was that the subject had 
enough worth enough possib‘l- 
ities to warrant continued investiga- 
tion. 

Reporting for the Guide publication 


G. L. Larson (left) and D. 8. Boyden (center), first and second vice-presidents, respectively; Alfred J. Offner ( right), 
treasurer, A.S.H.V.E., 1935 officers elected at the 41st annual meeting 
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committee, W. L. Fleisher called at- 
tention to the new features included, 
to the increased number of pages, and 
to the additional advertising secured. 

At the fourth session held Tuesday 
afternoon, technical papers were pre- 
sented on the design of solar heaters 
and on a newly developed instrument 
for observing heat flows.’ 

As described by Doctors Winslow 
and Greenburg this consists of a hol- 
low copper cylinder 24 in. long and 8 
in. in diameter with hemispherical 
ends, the metals being approximately 
0.05 in. in thickness. Each end is pro- 
vided with a cylindrical nipple 4% in. 
in bore and about 1 in. in length, the 
nipples being threaded on the outside. 
Over each end nipple is fitted a brass 
cap suitably threaded and provided 
with a central opening. Through one 
of these brass caps there passes a 
piece of brass rod about ¥% in. in 
diameter while through the other a 
piece of copper tubing %4 in. in diam- 
eter is inserted. Both the rod and the 
tube are insulated from the shell by 
means of rubber stoppers through 
which they are inserted. A suitable 
length of No. 24 Nichrome wire serves 
to join the two inside ends of the 
brass rod and copper tube. The tube 
and rod in this way serve as terminals 
for the Nichrome filament which is 
the heating source for the instrument. 
In addition, the cylinder is evacuated 
to less than 0.1% of an atmosphere 
through the copper tube, a procedure 
which aids in maintaining a rather 
uniform surface temperature by min- 
imizing convection currents and air 
stratification within the instrument. 
The heater circuit is connected to two 
6-volt storage batteries and adjusted 
to dissipate 21.5 watts of energy. This 
is equivalent to a heat dissipation by the 
instrument of 17.5 B.t u. per sq.ft. perhr, 

The copper cylinder was made in 
two parts from two large sheets of 
copper by the well known metal spin- 
ning process, after which the parts 
were trimmed to dimensions. The two 
halves of the cylinder were then sol- 
dered together, after which the whole 
was electroplated so as to make an 
air-tight. vessel. The two nipple ends 
previously described were turned on 
a lathe separately and then soldered 
in place prior to electroplating. 

Eight iron-constantin thermocouples 
were distributed over the periphery 
of the Thermo-Integrator in order to 
record its surface temperature. The 
thermocouples were arranged in a 
parallel circuit and connected to an 
automatic recorder so as to obtain 
the average surface temperature. In 
this manner it was easily possible to 
obtain a continuous record of the 
average surface temperature of the 
Thermo-Integrator. 

Regarding its operation, the authors 
gave three steps as follows: 


thermo-integrator—an instrument de- 
_— at Pierce Laboratory in New Haven, 
nn, 


1—Make proper electrical connec- 
tions to the filament of the Thermo- 
Integrator to supply a constant energy 
input. Two 6-volt storage batteries, 
floated by a 4-amp. Tungar battery 
charger were used to supply a con- 
stant current of 2.5 amp. The voltage 
drop across the filament is determined 
from time to time to insure the proper 
wattage input to the instrument. 

2—Set the instrument up under the 
atmospheric conditions the effect of 
which is to be recorded and allow 
time (ordinarily about % hr.) for 
equilibrium to be established. 

3—Determine the surface temper- 
ature of the Thermo-Integrator. Make 
ambient air temperature measure- 
ments. 

It will be seen that the surface tem- 
perature of the instrument is affected 
by air temperature, air movement and 
radiation, but is not affected by hu- 
midity. This might be taken to mean 
that it could serve as an instrument 
for measuring the total effect of the 
environment, excluding relative hu- 
midity, upon human health and com- 
fort. The authors now have cooper- 
ative studies under way in an attempt 
to determine this point. The authors 
were frank in stating that the value 
of the instrument as a general measure 
of atmospheric comfort can bé de- 
termined only by subsequent studies. 
It is believed, however, that the in- 
strument has great value as a means 
of recording the total radiation effect 
of a given environment. From the 
description and construction of the 
instrument it will be seen that it 
might be described as a _ eupatheo- 
scope working backwards. 

Three graduate students of Harvard 
University reported on the results of 
ventilation box exveriments which 
were carried out in the psychrometric 
room of the Harvard School of Public 
Health. An airtight wooden box was 
placed inside the psychrometric room 
and connected to the supply and ex- 
haust system of the air conditioning 
plant. Air was passed through the box 
and readings were taken to show its 
wet and dry bulb temperatures and 
the change in these temperatures as 
the air passed through the box. Hu- 
man subjects were closed in the box 
after being weighed. The desired test 
conditions were established and the 
subjects remained in the box until the 
odor intensity, temperature and hu- 
midity of the air coming out of the 
box reached a steady state. The sub- 
jects in the box kept records of their 
own pulse, body temperature, respira- 
tion rate, comfort, and general impres- 
sion as to air quality. Altogether 10 
men served as subjects. All were ap- 
parently healthy and had normal 
habits. Fifteen judges sme'led the air 
coming out of the box and compared 
it with the odorless air in the psy- 
chrometric room. After smelling the 
air the judges voted confidentially ac- 
cording to an arbitrary scale which 


set up six intensity indexes of odor. 
These ranged from “no perceptible 
odor” up to “nauseating.” 

The general idea of the experiments 
was to get the relation between the 
outdoor air supply in cubic feet per 
person and the odor intensity of the 
air after it had passed through the 
box. Curves were plotted from the 
data and when studied the authors 
set up the following summary: 

A definite relationship was found to 
exist between intensity of body odor 
in the air of an occupied space and 
quantity of fresh air supplied, by con- 
fining human subjects in an airtight 
box and smelling the air coming out 
of the box. 

With ventilation rates of 5 c.f.m. 
per person or less, the odor was as 
a rule disagreeable and the air was 
regarded with disfavor by both judges 
and subjects, although the latter were 
not conscious of odor except for a 
sensation of staleness, flatness, or lack 
of freshness in the air as perceived 
by the sense of smell. 

Under ordinary room temperatures 
(65°-72°) the minimum outdoor air 
supply per person necessary to pre- 
vent the accumulation of objection- 
able body odor in the air of the box 
varied from 13 c.f.m. for subjects with 
body surface areas between 16.5 and 
18.9 sq. ft, to 27 cf.m. for surface 
areas between 19.0 and 20.5 sq. ft. 
The average adult has a surface area 
of about 19.5 sq. ft. Humidity had 
little or no effect. 

Complete elimination of odoriferous 
matter in the air of the box could not 
be obtained with ventilation rates up 
to 50 c.f.m. per person. 

In the light of this preliminary 
study it would seem that the intensity 
of body odor in occupied rooms can 
be taken as a satisfactory index of 
minimum ventilation requirements. 
Practical requirements are now being 
studied in ordinary rooms using school 
children as well as adults for subjects. 

At the banquet and dance Tuesday 
evening, attendance at the meeting 
reached a high record —upwards of 
300. 

Field tests showing heat require- 
ments and operating results of heat- 
ing plants in buildings were the two 
technical papers receiving attention 
on Wednesday morning. J. H. Walker 
and G. H. Tuttle, in a paper entitled 
“The Heat Requirements of Build- 
ings,” presented data showing that 
the usual temperature of 65° assumed 
as a basis for computing the degree- 
day is well borne: out. They also 
showed that when the degree-day is 
calculated on mean temperature, fig- 
ures do not vary substantially from 
those obtained when the average daily 
temperature is used. These findings 
give further corroboration to the use 
of the degree day as it is at present 
computed. They felt that in setting 


(Concluded on page 58) 
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AUTOMATIC COAL HANDLING is il- 
lustrated in these two views from the 
Iron Fireman Manufacturing Co. plant 
at Cleveland. Coal is dumped from the 
cars and carried by a screw conveyor 
to a storage bunker at the rate of 15 
tons per hour. Bunker holds 90 tons; is 
cone shaped at bottom, and coal dis- 
charges by gravity into the conveyor of 
a standard bin-fed stoker. The bunker 
is 20 ft. from the boiler. 


THiS BUILDING 1S COMPLETELY Aik CONDITIONED 
RickarD J. SELTZER 


RENTAL AGENT 
Vis.T OUR SAMPLE OFFICES 


UNUSUAL WINDOW DIS- 
PLAY in the Philadelphia Sav- 
ings Fund Building. Contains 
a Leeds & Northrup Micromax 
temperature recorder for long 
range reading. It is connected 
to two thermometers, one in a 
return duct on the 21st floor; 
the other outside above the 
display window. The recorder 
switches from one thermom- 
eter to the other and the 
recording pen produces a solid 
red band on the chart. 
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AIR CONDITIONED SERVICE STATION recently 
opened in St. Louis by Socony-Vacuum Oil Company. 
The building has a total floor space of 40,000 sq. ft., is 
acoustically treated, and has service facilities concealed 
from the boulevard by a brick wall. Cars do not need 
to be moved from the pump to be served by the air hose. 


PARAG RAI HS GAS INSTALLATIONS in the city of Chicago are 


indicated by dots on this large map in the main 
corridor of The Peoples Gas Light and Coke Co. 


PACHYDERM HOUSE in Chicago’s Zoological Park. Fresh air is supplied through the grille shown at the right with 

exhaust in the consoles in the center of the floor and also at the rear of the animal stalls. The air moving through the 

stall exhaust is not recirculated. The Park was opened last summer and is two-thirds complete. It is heated from a 
central heating plant. Edwin H. Clark, Inc., was the architect. 
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Comfort Air Conditioning with Ice 


G. C. CAMPBELL 


Ice refrigeration is flexible and econom- 


is flexibility and economy 
of ice refrigeration in comfort 
cooling installations has neces- 
sitated the rapid development of 
methods and equipment suit- 
able to meet this class of service. 

Cooling problems which have 
been encountered and satisfactorily solved may be 
roughly grouped into the following divisions: 

(1) Conversion of existing large evaporative cool- 
ing plants to the use of ice refrigeration. 

(2) Installation of ice-designed systems for res- 
taurants, theaters, and public buildings. 

(3) Cooling residences which are with and without 
central fan systems. 

(4) Spot cooling for residential and commercial 
service. 

(5) Comfort cooling of factory rooms, convention 
halls, commercial buildings, and similar spaces by use 
of portable, large capacity, self-contained units. 

Requirements to be met by this equipment include: 
ability to be installed and packed with ice by two men 
within a period of approximately 1 hr., a maximum 
size which will allow passage through the ordinary door, 
an ice capacity of at least 1000 lb. In addition, opera- 
tion must be reasonably silent, air distribution satis- 
factory, and the appearance should be pleasing. It is 
desirable that waste water be disposed of quickly and 
without spillage. Other points include automatic con- 
trol, ease of cleaning the ice chamber, and freedom 
from attendance during operation. 

After careful development and test work several of 
such units have been placed in service and during the 
past summer have ably demonstrated their merit. 

During the summer of 1934 the following ice-cooled 
installations were made in Salt Lake City. Figures 
are refrigeration capacity in tons (12,000 B.t.u. per 
hr.). Studio Theater, 36; RKO Theater, 100; May- 
flower Tavern, 27; Beau Brummel Restaurant, 35; 
American Fur Company, 5; Marlo Theater, 18; Tower 
Theater, 22; American National Life Insurance, 1; 
Western Optical Company, 2; Walker Bank Barber 


Shop, 4; Two beer gardens, 8; Three residences, 16. 
Total, 274 tons. 


Heat Transfer Methods © 


Due to the simplicity and efficiency of a properly 
designed dehumidifier air washer, this method of air 
cooling appears to be the ultimate choice where the 
installation of a central fan system is practicable. By 
using two or more spray banks, either static or centrif- 


tCampbell-Elsey & Co., Salt Lake City, Utah. 


ical for many types of comfort cooling. 

This article, the result of a wealth of 

experience in ice cooling, lays down 

the requirements for a cooling unit and 

summarizes the data from a number of 
installations 


ugal, together with glass woo} 
eliminator mats through which 
primary cooling water is flow- 
ing, the air temperature may be 
made to approach very closely 
the water temperature with ex. 
cellent saturation efficiency. An 
accurate knowledge of the conditions obtaining in the 
system allows for positive and accurate control of the 
leaving air temperature. 

During heating service humidifying sprays only are 
necessary, the cooling nozzle banks being isolated by 
line valves. It may be noted that in the author’s ex. 
perience dirt clogging of the glass wool mats was en- 
countered until entrance air filters were installed. 

Finned metal tube units provide a form of heat 
transfer apparatus which is desirable when unit coolers 
are used or where the air washer is impracticable due 
to the possibility of leakage or the necessity for silent 
operation. 

In the design of a closed system using finned coils 
the procedure is similar to that used in calculating a 
mechanical refrigeration comfort cooling installation 
with the exception that higher liquid temperatures are 
used. Salt water brine may be used to decrease the 
liquid temperature if desired. 

Excellent results have been obtained by the use of 
series of fan unit coolers connected to an ice water 
supply line from the melting tank. A circulating pump, 
ice meltage controls, and piping system with the coodl- 
ing units comprise the system. It is of advantage to 
insulate the supply lines in order to avoid surface con- 
densation. 

In using this type of heat transfer element the capac- 
ity of the pump, ice tank, and electrical equipment 
must be considerably greater than is necessary with 
the air washer for equal refrigeration capacity. 

Control methods may utilize both maintenance of 
circulating water temperature as well as room temper- 
ature, or room temperature alone may be used to con- 
trol the system. It has been found that constant fan 
operation with intermittent pump service affords maxt- 
mum comfort to the room occupants. 

In an attempt to develop a wet heat transfer element 
without centrifugal or static pressure water sprays 4 
small console cooler has been tested which utilizes glass 
wool mats over which ice water is allowed to flow from 
a top header. Air is drawn through the series of mats 
over which the cooled water trickles. Paradoxically, 
high air velocities increase the temperature drop 
through the unit. This is due undoubtedly to the air 
stream atomizing the water droplets and so affording 
more intimate contact between air and water. 
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This unit, while not developed to a satisfactory point 
as yet, may possibly be of value in the future as a low 
cost, efficient and simple console type room or spot 
cooler for connection in a multiple installation for resi- 
dential or office use. 

Several commercially manufactured ice spot coolers 
have been tested in service, but due to the inconven- 
‘ence caused by icing and emptying water as well as 
the low meltage rates and small air volumes obtained 
they have not been found satisfactory in the Inter- 
mountain region. 


Ice Bunkers 


The conventional ice melting chamber of either a 
steel or concrete tank suitably insulated with sheet 
cork and water-proofed with mopped asphalt has been 
found entirely satisfactory. Removable plank covers 
with access doors have been used to cover the tanks. 
It has been determined that in order to attain accurate 
temperature control in the room serviced, meltage water 
temperature must be definitely controlled by means 
of thermostatic devices. ‘Temperature control, together 
with control of ice meltage rates is easily achieved by 
the use of bypass valves actuated by immersion ther- 
mostatic devices in the cold discharge: line. 

Several installations have been made where the ice 
is floated in the cooling water. A bunker using this 
method has the disadvantage of lower melting rates 
than has the spray type tank. The spray bunker is 
amply justified by the results attained. 

The crowded conditions existing in the modern build- 
ing necessitates the placing of the ice bunker in any 
available space. Factors which are necessary to con- 
sider when locating the ice bunker are: accessibility 
for ice loading, ease of cleaning, and the location of 
the heat transfer apparatus. Of primary importance 
is the placing of the tank so as to be easily accessible 
for loading. The distance from the dehumidifier is 
not important except for the cost of additional pipe 


and insulation for greater distances, which, among other 
factors, also affects the sizes of the pumps. 

Ice used for comfort cooling of necessity contains 
considerable foreign matter and for this reason suitable 
strainers in the discharge line are necessary. These 
must be of such a size as to preclude any noticeable 
friction drop as well as stoppage of outlet water flow. 

Heavy channel or angle iron racks have been found 
advantageous when placed on the floor of the tank. 
They should be built in sections so as to be easily re- 
movable for cleaning. The height and spacing of the 
rack bars depend upon each individual installation. 
Design and reinforcement of the tanks in general fol- 
low good engineering practice. If concrete is used, high 
strength and waterproof qualities are necessary. 

Inasmuch as the average truck does not have a 
capacity greater than five tons of block ice, the size of 
the bunker need not exceed this amount, plus meltage 
water. In the design of small and medium-sized tanks, 
consideration should be given to the icing periods and 
the size of the bunker be determined accordingly. If 
space and economic considerations allow, the bunker 
should be large enough to accommodate an ice charge 
for a full day’s run up to a capacity of five tons. 
Meltage efficiency is considerably improved and heat 
losses decreased if frequent fillings can be avoided. 
Temperature stab‘lity of the water is also assured if 
the bunker is undisturbed during the operation period. 

In determining the minimum volume of the bunker 
it has been found that the most reliable guide is the 
hourly ice meltage capacity of the equipment used. It 
must be remembered that a space factor must be in- 
troduced in determining the volume necessary to take 
care of packing the ice into the tank. The height of 
the blocks must also be given consideration since it is 
not possible to trim or cut ice when packing. When 
using floated ice in meltage water the volume of the 
water used must also be taken account of. For this 
reason spray systems permit a smaller tank for equal 
refrigeration capacities. 


(Left) Looking into the seven-ton bunker parallel with ice chute, showing the two float switches and hinged top, 
R.K.0. Theater, Salt Lake City. (Right) Looking into a seven-ton concrete ice bunker. Note the emergency 
overflow at left and the ice chute 
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Ice water circulating pump, spray pump, and control 
valves, R.K.O. Theater. Ice tank is on other side of 
wall and in front of heater coils 


Large Capacity Portable Cooling Units 


A genuine need has been evinced for a cooling unit 
that could be placed in beer gardens, cabarets, barber 
shops, manufacturing plants, and other public places 
where either steady or intermittent cooling service is 
desired. These units could be distributed either on a 
rental basis or by outright purchase by the customer. 

The cooling capacity of such units must be large and 
the air distribution made without ductwork and in such 
a manner that satisfactory circulation and air temper- 
ing can be accomplished. After some development 
work in cooperation with a fan and air conditioning 
manufacturer such a unit was placed in production. 


Construction of Unit 


This unit consists essentially of an ice melting tank 
and silent centrifugal pump, dehumidifier air washer, 
fan, air deflection hood, and air filters. 

The ice bunker proper consists of an angle iron frame 
in which is set a copper-bearing galvanized iron tank. 
The unit is thoroughly insulated and painted in an at- 
tractive manner. A compartment at the bottom of the 
tank houses the pump, control mechanism, and pipe 
connections. Access to this chamber is by a hinged 
door. The top of the tank is provided with a suitable 
hinged opening for ice packing. The air washer oc- 
cupies the remainder of the top of the tank. The fan 
casing and air washer are built integrally in a metal 
casing. Air passes into the washer in a horizontal di- 
rection through a filter bank. After passing through 
three banks of dehumidifying sprays it is drawn up- 
ward into the fan casing and discharged vertically into 
a distributing hood equipped with grilles at the ceiling 
level. In case direct horizontal discharge is desired, 
grilles are placed in the fan outlet opening. With ordi- 
nary care in packing, the tank will hold 1200 Ib. of 
ice. The service man, after icing the bunker, uses a 
length of flexible rubber hose to fill the chamber with 
the required amount of water. This same hose is used 


in conjunction with the pump to drain the tank to 
convenient sewer outlet. 


Operation 


In operation, water is drawn through a strainer from 
the bottom of the tank into the pump, thence through 
the sprays where it is discharged from the bottom of 
the washer into a series of spill spray pipes placed at 
the top of the ice tank. Water temperatures attained 
average from 38° to 48°. Thermostatic control jg 
effected by means of a coil of flexible cable to which 
is attached a reverse-acting thermostat. This is placed 
in a desirable location by the service man upon instal- 
lation. Connection is made to any convenient 110-volt 
lighting circuit by means of another flexible conductor, 
The thermostat actuates the pump only, the fan re. 
maining in operation at all times. It has been found 
possible during extremely hot weather to melt ice in 
this unit at the rate of 6 lb. per min., giving an equiv- 
alent refrigeration capacity of approximately four tons, 
The fans used are of the centrifugal multiblade type, 
double width. Three-speed step pulleys are used to 
allow flexible operation. 


SPECIFICATIONS OF A TYPICAL CooLInG UNIT 
Ice tank capacity, 1200 lb. 
Motor pump, 4 hp. 3600 r.p.m. %4 in. outlet 
Air washer spray banks, 1 g.p.m. per 0.5 sq. ft. cross- 
sectional area per spray bank 
Spray banks, three 


Eliminator mats: two, glass wool, 2 in. thick, one flooded, 
one dry 

Fan, 16-in. multiblade, double width 

3-way horizontal distribution hood. Each hood opening 
fitted with 5-way grilles 

Outlet velocity from hood 600-1400 f.p m. 

Weight, 550 lb., total 

Weight, tank only with pump, piping and control, 200 Ib. 


Weight, fan and air washer, 350 lb. 

In installing the unit the tank is located in the de- 
sired position, electrical connections made, and ther- 
mostat set. The fan and washer are then placed. in 
position on top of the tank. The hood is adjusted for 
correct air distribution and the bunker iced and 
watered. The apparatus is then ready for service. 


Installations 


The first evaporative cooling system which was con- 
verted to ice refrigeration during the past summer was 
the Studio Theater, one of the Fanchon and Marco 
units located in Salt Lake City. The evaporative air 
washer installed at this time was of single-bank type 
with spray water flowing with the air stream. As recom- 
mendations for additional spray banks were not con- 
sidered practicable by the owners no change was made 
in the air washer. 

Space limitations necessitated the construction of a 
concrete ice tank by excavating beneath the foundation 
footings of the building. Careful construction together 
with adequate strengthening of the footings allowed a 
satisfactory installation. By means of a system of 
valves and pipe layout a single pump is used to cit- 
culate ice water and supply spray water to the nozzles. 
Ice water and recirculated water are mixed in a maml- 
fold to obtain spray water with a temperature range 
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of from 42° to 50°. Warmed water from the washer 
tank is spilled by gravity into one end of the melting 
bunker where it is drawn the entire length of the 
chamber into a sump and thence into the mixing mani- 
fold. 

Typical test data taken during operation of the 
theater with 400 seats filled is as follows: 

Incoming air temperature—95° d.b., 62° w.b. 

Leaving air temperature from washer—64° d.b., 82% r-.h. 

Air velocity through washer 400 f.p.m. 

Theater condition 84° d.b., 70° w.b., 50% r.h. 

Overhead distribution system 

Exhaust from front theater entrance 

Ice meltage 300 lb. per hr.; equivalent refrigeration, 

36 tons 

Air volume, 12,000 c.f.m. 

Spray water, 80 g.p.m. 

Cost of installation, ice conversion only, $1.60 per seat 

Cost of operation, ice only, 2 cents per seat per 

performance 

The next installation of any size was made in the 
2000-seat RKO Theater of Salt Lake City. The dis- 
tribution system being through floor mushrooms, outlet 
air temperature was closely limited due to the pos- 
sibility of chilling patrons. 

The installed equipment consisted of an air washer 
with flooding sprays, single inlet 84-in. fan, vento 
banks, etc. Air delivery as measured was 60,000 c.f.m.; 
this was later increased. Discharge from the auditorium 
was effected by means of the lobby entrance. 

Fresh air is drawn into the building from an air shaft 
with inlet at the roof level, the ventilating equipment 
being situated in the basement. Due to the lack of 
suitable space the ice bunker was situated at the bot- 
tom of this shaft adjacent to an outside wall facing on 
a truck alley. 

The ice melting equipment consists of a tank com- 
posed of an outside wall 5 in. in thickness of reinforced 
concrete, a layer of mopped asphalt and roofing felt; 
a 5-in. reinforced concrete wall completes the tank 
cross-section. 

The top consists of 2-in. fir planking set in sections 
in order to be readily removable. Two float switches 
are used to guard against flooding by the circulating 
pump. 

A strainer made of %-in. copper mesh protects the 
discharge water from foreign matter, this unit being 
6 ft. in length and 16 in. in diameter. A series of con- 
crete piers supports the channel iron racks on the tank 
floor. 

Primary water is discharged over the ice through a 
j-in. pipe header fitted with coarse spray nozzles. 

Cooled water flows by gravity from the ice tank into 
the inlet of the 5-in. spray pump thence to the air 
washer sprays. Warmed water is delivered from the 
washer tank through the ice pump to the melting tank. 

Suitable pipe and valve connections allow for vari- 
able mixing of ice and recirculated water to the sprays, 
ice meltage being determined by the rate of flow of 
the warmed water. 


Test Results 


The installation was made late in the cooling season 
and comparatively little test data were obtainable. A 
typical set of readings with and without ice follows: 


Wirnovt Ice IcE 


Inlet air temperature ....... { 
Seats filled 2100 2150 
F 84 d.b., ° 

an discharge .............. 19% 64° db. 
Theater conditions ........ Pe { 
Recirculation water temp. in 

Spray water temp. .......... — 48° 
Ice consumption per hr. .... —_ 2.6 tons 


It is of interest to know that under the above con- 
ditions no complaints were received from patrons re- 
garding chilled feet. 

Data on this installation are summarized as follows: 


Ice pump capacity, 200 g.pm. 

Spray pump capacity, 180 g.p.m. 

Volume per min. per sq. ft. washer cross section, 1.8 g.p.m. 

Estimated maximum capacity, 100 tons of refrigeration 

Total electrical input to pump motors, 9 kw. 

Average cost per patron for ice comfort cooling above or- 
dinary ventilation costs (includes ice,’ investment. 
maintenance, etc.), $00.0133? 


The design and installation of new ice-designed sys- 
tems offer the engineer an easily solved problem. In 
converting an old system to ice refrigeration the de- 
signer is limited by existing conditions. An example 
of a conversion completed in a large restaurant is the 
Mayflower Tavern. 

The system consisted of a humidifying air washer, 
steel eliminator plates, fan and gas-fired warm-air fur- 
nace. An ice bunker had been installed during the 
original construction work, but due to the inadequacy 
of the circulating and heat transfer units ice had never 
been successfully utilized. 

In the changeover the humidifying sprays were re- 
moved and two banks of large volume coarse sprays 
were installed. Piping and strainer assemblies com- 
pleted the installation. During operation, outlet air 
temperatures approached spray water temperature 
within 5° and the saturation efficiency averaged 92%. 
Spray water temperature can be adjusted from 42° to 
55° by varying the ice meltage rates. 


Selecting Method of Cooling 


Much has been written regarding the determination 
of the most economical type of refrigeration system, 
whether ice or mechanical. This is not a difficult prob- 
lem to evaluate and in localities where the cooling 
season is long and ice rates high a very definite need 
will be found for mechanical units in large systems. 

However, where the cooling season is comparatively 
short and ice rates low or subject to weekly contract 
prices, a very reasonable and efficient method of re- 
frigeration is afforded the public building, commercial 
house, or private residence by ice. 

Low first cost of installation as well as the ease with 
which ice may be adapted to an existing system gives 
promise of continued popularity for this well known 
refrigerant. 


1Ice is sold under a weekly contract and not by weight. 
2Calculated over 5-year period, 60-day cooling service. 
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Steam Jet Refrigeration Design 
and Capacity Standards 


P ROBABLY the rate of growth of popularity of 
steam jet refrigeration exceeds that of any other type 
of equipment introduced in recent years. Once this 
type of machine was available commercially it was 
seized upon rapidly by designing engineers, and con- 
sidering the length of time which has elapsed since its 
introduction the number of such installations is sur- 
prising. 

Among the advantages which have been the cause 
of the popularity of these units are the moderate in- 
vestment, the ease of installation and operation, and 
the freedom from mov:ng parts. 

While there has been considerable variation in de- 
sign details of the various units on the market, never- 
theless the fundamental ideas and arrangements are 
the same. This has led toa movement among the man- 
ufacturers of steam jet apparatus to cooperate in bring- 
ing about a standard practice in the arrangement of 
the component parts and in investigating the inherent 
possibilities for further standardization—a move highly 
to be commended and one particularly noteworthy in 
view of the shortness of time these units have been on 
the market. 

The report of the status of this subject has recently 
been issued in booklet form.! 


*“Capacity and Design Standards for Steam Jet Refrigeration,” by 
C. F. Hendrie, manager, air conditioning division, Carbondale Machine 
Corporation, published by Carbondale in association with Worthington 
Pump and Machinery Corporation. 


The booklet represents the work of the Standards 
committee made up of various manufacturers, Al] of 
the members of the Vacuum Cooling and Steam Ejec- 
tor Section of the Heat Exchange Institute, however 
have subscribed to the standards now in effect? 


According to the report, the steam jet machine, re. 
gardless of make, consists of the following elements: 
Evaporator, also termed flash tank or flash chamber: 
one or more primary booster ejectors, or thermal cong 
pressors; primary condenser, of the surface or jet type; 
secondary air removal equipment or condenser purge; 
auxiliary pumps, for chilled water, condensate, and 
(occasionally) condensing water. According to the com- 
mittee, the nature of these parts permits of consider. 
able flexibility in the arrangement and assembly, 
making possible tailor-made units, which are dis- 
couraged where a standard arrangement will be 
adequate. 


The published standards are somewhat too lengthy 
to reproduce completely here, but the greater part of 
it, in abstracted form, follows: 


?These members are: Carbondale Machine Corp., Worthington Pump 
and Machinery Corp., Westinghouse Electric and Mfg. Co., Foster- 
Wheeler Corp., C. H. Wheeler Mfg. Co., Ingersoll-Rand Co., Elliott 
Co., American Blower Corp., Ross Heater and Mfg. Co., Croll- 
Reynolds Engineering Co., Inc., Shutte and Koerting Co., Carrier 
Engineering Corp. 


General Design and Arrangement 


SMALL SIZE UNITS 


In the smaller units up to 15 or 
20 tons rated capacity using a 
single booster at least three de- 
signs of the vertical type have ap- 
peared. The flash chamber, booster 
ejector, condenser, secondary purge, 
and auxiliary pumps are assembled 
on common supports in a comnvact 
self-contained unit. If the condens- 
ing water supply is under sufficient 
pressure, it is occasionally dis- 
charged through a water ejector 
which removes both air and con- 
densate from the condenser, ‘replac- 
ing the condensate pump as well 
as the secondary two-stage ejector 
or rotary vacuum pump. Other “self- 
contained” designs up to 25 tons 
are of horizontal pattern, with the 
evaporator paralleling and s‘ightly 
above the condenser, the two con- 
nected by a single booster. 

The small self-contained steam 
jet has numerous uses, such as in 
drinking water systems. In_ its 
present form, the small steam jet 
unit of 2 to 15 tons capacity can not 
be profitably sold at the low price 
level of mechanical compression 
units available in these sizes. 


MEDIUM SIZE UNITS 


In units of medium size, 25 to 75 
tons, a number of designs are 
available, including a compactly 
arranged twin-booster unit. The 
evaporator is mounted above the 
condenser, with the boosters on op- 
posite sides, serving separate flash 
compartments, fitted with  indi- 
vidual loop seal outlets joining in 
a common suction header to the 
chilled water removal pump. Motor- 
driven chilled water, condensate, 
and rotary vacuum pumps _ are 
grouped conveniently below the con- 
denser. A steam ejector may be 
substituted for the vacuum pump. 
When supplying a closed chilled 
water circuit, a constant water level 
is maintained in the evaporator by 
returning a portion of the conden- 
sate as make-up, through a ficat 
control. When used with an “open” 
system a similar float control is 
connected to a valve regulating the 
ma‘n return to the spray inlets, and 
make-up is often added elsewhere 
in the system. A 50-ton machine of 
the twin-booster type requires a 
space approximately 11 ft. long by 
6% ft. wide by 9 ft. high overall. 


LARGE UNITS 


For multiple-booster steam jets of 
100 to 600 tons capacity, or larger, 
the general appearance and ar- 
rangement indicated by the trans- 
verse sectional view of the accom- 
panying drawing is used by one 
builder and closely followed in the 
designs of others. To obtain 3 to 
5 ft. minimum submergence on 
chilled water pumps, the evapor- 
ator center line is elevated 6 to 8 
ft. above floor level, normal water 
level being carried somewhat low- 
er. The primary surface condenser 
parallels the evaporator at approxi: 
mately the same level, and the 
booster ejectors are above and at 
right angles to both. The secondary 
two-stage ejector is equipped with 
inter and after condensers (in com- 
mon or separate shells) and located 
adjacent to, or mounted on, the 
primary condenser. Pumps are 10- 
cated at floor level with short suc 
tion connections. In addition to 
these basic elements, the standard 
refrigerating unit includes a water 
level float control, structural sup- 
ports for evaporator and condenser, 
all integral steam and water piping. 
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Flexibility Provision 


One of the principal variations found in comparing 
designs lies in the provision made in multiple-booster 
ynits to isolate non-operating jets so that condenser 
pressure does not short-circuit through them to the 
suctions of operating jets. Three common methods are 
‘n use, none of which affect to very great extent the 
general arrangement or overall space requirements, 


namely: 

1. Use of an isolating valve adjacent to the suction 
or discharge of each booster. These may run 8 
to 24 in. in size. 

2. Use of a multiple compartment evaporator parti- 
tioned into tight sections, each serving one booster 
or a group of boosters, and each fitted with spray 
inlet and loop seal outlet or tail pipe. Entirely 
separate evaporators may alsw be utilized. 

3. Use of a multiple compartment condenser obtained 
by longitudinal partitions in the shell, or of en- 
tirely separate shells, each section or shell serving 
one booster or group of boosters and provided 
with separately valved air offtakes. 


Materials of Construction 


Comparatively little variation exists in use of stand- 
ard materials. Electric welding plays an important role 
in all designs. The evaporator is usually cylindrical for 
maximum strength, of steel plate %4 to % in. thick 
with extra heavy heads, equipped with internal spray 
heads, slotted pipes, weirs, or similar devices for intro- 
ducing the water in finely divided form. Well designed 
evaporators are of liberal volume to provide reasonable 
water storage and ample space above normal water 
level for sweeping out the vapor at relatively low 
velocity. Diameters range from about 2 ft. on a 25-ton 
unit to 6 or 7 ft. on 600 tons. Evaporators and chilled 


water piping should be insulated with cork of “ice 
water” thickness. Boosters have cast-iron or welded 
steel bodies and diffusers, and single or multiple noz- 
zles of Monel metal, stainless steel, hard bronze, or 
similar wear-resisting material. 


Capacity Control 


A booster ejector is designed for a definite capacity, 
compression ratio (of condenser to evaporator pres- 
sure), and steam condition at the nozzles, and very few 
liberties can be taken with the latter two without af- 
fecting the capacity. Flexibility and operating economy 
in a steam jet machine are obtained primarily by di- 
viding the total rated tonnage between a number of 
booster ejectors. These should all be of equal size and 
capacity, at least on machines of 100 tons and larger. 
Load conditions determine the number of boosters to 
be in operation, and good control practice for the larger 
air conditioning installations makes all but one manu- 
ally adjusted to suit seasonal or daily variations, hourly 
load changes being cared for by an automatic booster 
turned on or off by a chilled water thermostat when 
the water temperature varies 2° above or below 
the desired level. Whether or not the auto-booster is 
used, it is well to provide an automatic “extreme limit” 
protection against freezing at very light loads, or over- 
heating as might result from failure of condensing 
water supply. 

Booster steam valves are either completely open or 
closed. Throttling of steam pressure to save steam 
will cause a sharp drop in capacity and render the 
unit inoperative unless condenser back pressure is like- 
wise reduced (vacuum raised) by using condensing 
water in greater quantity or at lower temperature. Ob- 
viously, such method of control is very limited. Con- 


CAPACTTY RATING IN TONS 
STANDARD STEAM JET REFRIGERATION UNITS 

STD. 

FRAME CHILLED WATER TEMPERATURE-F. 

15 8} 9] 9] 10] 10] 12] 12] 12] 12] 12] 13] 183] 14] 14] 15] 15] 15] 16] 16] 17| 17] 18] 18] 19] 19] 20 
25 14] 15] 15] 16] 17] 18] 18] 19] 20] 22] 21) 22] 23] 24] 24] 26] 27] 27] 28] 30] 30| 32] se] 83 
40 22| 23] 26| 27| 28| 29| se| sa! s5| 36| s8| 40| 41| 44] 45| 46| 47| 48| sol sal se 
50 28] 29] 31] 32] 34| 35] 37] 38] 40] 41| 43| 44] 46] 47| 49] 50| 52] 53| 55| 58] 59| 61| 62] 64| 65 
75 41] 44] 46] 48] 50| 53] 55] 57| 62| 64| 66] 68| 71| 73| 75| 77| 80| 84| 86] 89| 983] 95| 98 
100 ss| 58] 61| 64| 70| 73| 76| 79| 82| 88] 91] 94] 97] 100} 106| 109] 122 | 118| 121 | 127] 180 
125 69] 73} 76] 88| 91] 95| 99/103] 106} 110 | 114| 121| 125| 129| 152| 136 | 140 | 144| 148 | 151| 155| 163 
150 83| 87| 92] 96 | 101 | 105 | 2110 | 124/ 129 | 123 | 128 | 182 | 187 | 142 | 146 | 150 | 155 | 159| 164 | 168 | 173| 177| 182| 186 | 192 | 195 
175 96 | 101| 107 | 222 | 127 | 228 | 128 | 18s | 138 | 144 | 149 | 154 | 159 | 165 | 170 | 175 | 160 | 186 | 192 | 196 | 201| 207 | 212 | 217 | 222 | 220 
200 110 | 126| 122 | 128 | 134 | 140 | 146 | 152 | 158 | 164 | 170 | 176 | 182 | 188 | 194 | 200 | 206 | 212 | 218 | 224 | 280| ese | 242 | ona | 254 | 260 
250 138 | 145] 153 | 160 | 168 | 175 | 183 | 190 | 198 | 205 | 213 | 220 | 228 | 235 | 242 | 250 | 258 | 265 | 273 | 280 | 288| 295 | 308 | 310 | 518 | 525 
300 165 | 174| 183 | 192 | 201 | 210 | 219 | 228 | 237 | 246 | 255 | 264 | 273 | 282 | 291 | 300 | 518 | 827 | 336 | 345| 354 | 363 | 572 | 561 | S90 
350 193 | 203] 214 | 224 | 235 | 245 | 256 | 266 | 276 | 287 | 298 | 308 | $19 | 329} 340 | 350 | 360 | 571 | 382 | S92 | 405| 415 | 424 | 454 | 445 | 455 
400 220 | 232| 244 | 256 | 268 | 280 | 292 | 304 | 316 | 528 | 540 | 552 | 564 | 576 | 588 | 400 | 412 | 424 | 436 | 448 | 460| 472 | 484 | 496 | 508 | 520 
500 275 | 290| 305 | 320 | 335 | 350 | 365 | 380 | 395 | 410 | 425 | 440 | 455 | 470 | 485 | 500 | 515 | 530 | 545 | 560 | 575] 590 | 605 | 620 | 635 | 650 
600 330 | 348| 336 | 384 | 402 | 420 | 438 | 456 | 474 | 492 | 510 | 528 | 546 | 564 | 582 | 600 | 618 | 636 | 654 | 672 | 690| 708 | 726 | 744 | 762 | 780 


Note: This table is not complete, as the Standards Committee has extended the table to 75° chilled water temperature, whereas the above data 
g0 only to 60°, and in addition to the above give the data for the 700, 800, 1000, and 1250 ton frames, 
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versely, an increase in steam pressure only increases 
the steam flow through the booster nozzles and does 
not affect capacity. Reserve steam pressure is of value, 
however, in maintaining capacity against excessive 
back pressure (low vacuum) caused by unusually warm 
condensing water or dirty tubes. Unfortunately, high 
wet bulbs and water temperatures occur at times when 
increased capacity or tonnage is needed, resulting in a 
cumulative effect, and if no reserve in steam pressure 
is available, the machine ceases to function entirely 
unless a rise in chilled water temperature is permis- 
sible, which restores the original stability and increases 
the tonnage. 


Standard Capacity-Temperature Characteristics 


This brings out the most important inherent char- 
acteristic of steam jet refrigeration as far as standard- 
ization is concerned; viz., that of large reserve capacity 
at higher chilled water temperatures and decreased 
capacity at lower temperatures. This is illustrated in 
the accompanying graph, which is typical of a unit 
designed for 50° chilled water, steam pressure and flow 
being maintained constant as the chilled water tem- 
perature automatically varies with capacity or ton- 
nage. Actually this is not a straight line relation, over 
the full range of 35 to 60°, and the slope changes if 
the machine is designed initially for some chilled 
water temperature above or below 50°. Nevertheless, 
it is sufficiently accurate for commercial purposes to 
adopt this as the “Standard Capacity-Temperature 
Characteristic,” and was, in fact, derived from a com- 
parison of characteristic curves submitted by several 
manufacturers. It is seen that the variation in capacity 
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Standard capacity—chilled water relation 


‘PRIMARY BOOSTER EJECTORS 


Sectional view of typical large multiple booster steam 
jet unit with capacities from 100 to 600 tons 


is about 3% per 1° variation in chilled water tem. 
perature and definite capacity factors are at once e. 
tablished applying to the basic rating at 50°. 


Standard Frame Sizes and Number of Boosters 


The characteristic just described, together with the 
use of a reasonable number of boosters, provides ade. 
quate flexibility in capacity control. The tendency, 
however, has been to provide too much flexibility, to 
take full advantage of which requires an operator more 
skilled than the average. This may suggest the need 
for elaborate and expensive automatic controls, but 
this should also be discouraged as being seldom war- 
ranted and always a source of operating trouble. The 
author suggests the table which follows as represent- 
ing the maximum number of boosters required on 
various “frame sizes” of refrigeration units for air con- 
ditioning applications. 


Std. Frame Size Std. No. of 
Tons Cap.@50° Boosters 
15 
25 
40 
50 
75 
100 
125 
150 
175 
200 
250 
300 
350 
400 
500 
600 
700 
800 
1000 
1250 


PER 


Development of probably eight sizes of boosters 
from 8 to 24 in. suction would cover the above set-up 
in all cases. 

The 20 standard frame sizes listed above have num- 
bers corresponding to their tonnage rating at 50° 
chilled water temperature and have been selected at 
convenient intervals of capacity by a Standards Com- 
mittee, appointed some months ago by the Vacuum 
Cooling and Steam Ejector Section of the Heat Ex 
change Institute. The standard characteristic shown 
in the graph is also the work of this Committee, and 

(Continued on page 67) 
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PIPE AND PIPE FITTINGS—2 


American Standard 125-lb. cast-iron flanged fittings for 
steam pressures up to 125 lb. per sq. in. 


| 


90 DEGREE LONG RADIUS 45 DEGREE REDUCING 


K-A <-A —A 
SIDE OUTLET TEE SIDE OUTLET CROSS 
Nominal | Center Long 4s deg. | Diameter Thickness | Body 
Pipe | toPace | Radius | Elbow of 
Size A B Cc Flange Min. Min. 
I 334 5 134 Hie Ye 
334 2 45% 46 Ae 
116 4 6 244 Re 
2 434 644 246 6 56 Ye 
234 5 7 3 7 146 He 
3 734 3 74% He 
6 844 334 834 Ke 
4 644 9 4 9 1546 
5 73% 10}4 4% 10 1546 4 
O 6 8 1136 5 II I We 
8 9 14 5}4 1344 136 5% 
10 Ir 1644 614 16 
12 12 19 19 134 
140.D. 14 21h6 734 21 136 % 
16 0.D. 15 24 8 23}4 1Ke I 
18 O.D. 1634 26446 816 25 1%6 Me 
20 O.D. 18 29 934 2744 14 
24 0.D. 22 34 II 32 136 14 
36 O.D. 28 49 18 46 236 154 
42 0.D. 31 5644 21 $3 256 11346 
48 O.D. 34 64 24 5934 234 2 


All dimensions given in inches. sey 

Elbows: Reducing elbows and side outlet elbows have the same dimensions center- 
to-face as straight size elbows, corresponding to the size of the larger opening. 

Special degree elbows, ranging from 1 to 45 degrees inclusive, have the same center- 
to-face dimensions as 45 degree elbows and those over 45 degrees and up to 90 degrees 
inclusive have the same center-to-face dimensions as 90 degree elbows. The angle 
designation of an elbow is its deflection from straight line flow and is the angle be- 
tween the flange faces. 

Side outlet elbows have all openings on intersecting center-lines.. 

Tees and Crosses: Tees, side outlet tees, and crosses, 16 inches and smaller, reducing 
on the outlet, have the same dimensions center-to-face, as straight-size fittings, cor- 
responding to the size of the larger opening. Sizes 18 inches and larger, reducing on 
the outlet, are made in two lengths, depending on the size of the outlet. 

Tees and crosses, reducing on run only, have the same dimensions center-to-face 

as a straight-size fitting of the larger opening. 
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PIPE AND PIPE FITTINGS—2 


American Standard cast-iron pipe flanges for 


steam pressures up to 125 Ib. per sq. in. 
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MODERNIZING SECTION 


Modernizing with Unit Heaters to 
Cure Cold Spots in Commercial Buildings 


Umr heaters of all kinds have a well defined and 
readily recognized place in modernizing work. In the 
first place they are easily adaptable, readily installed, 
and are now built in such a variety of shapes, types, 
styles, and finishes that they are applicable to build- 
ings and jobs on which their use would have been 
questionable only a few years back. In the next place 
their construction has improved, their operation has 
become quieter, distinctive control methods have been 
worked out, and designs for use with all kinds of fuels 
are now at hand. 

We all recall that, following their appearance, it was 
difficult to see how heaters of this kind would find any 
applications in buildings except those of the industrial 
type. Gradually, though, they have found a place in 
buildings of virtually every kind. Installations are not 
at all unusual in stores, restaurants, banking rooms, 
and like places. Since they can evidently be used in 
these places it follows that here are places to look for 
jobs which they can do to advantage. 

Possibly the things which have aided in their ac- 
ceptance in stores have been (1) their improved ap- 
pearance, (2) possibility of placing the heated air cur- 
rent where wanted, (3) use of space not required for 
display or service, (4) but little operating noise, and 
(5) little confusion during installation. There is no 
way of knowing which point will apply most force- 
fully in a given case but a little inquiring about will 
often furnish the key to the shortcomings of the exist- 
ing plant and if it is of a 
nature that the unit heater 


was cut off. The other store found that its problem 
was due to drafts from escalator openings located near 
the center of the building and far from the walls. Em- 
ployes complained, stayed away, and built up a bad 
record. It was necessary to install 36 heaters before 
this condition was cured. 

Other examples of recent modernizing work are not 
hard to find. One large office building put five heaters 
into its main lobby to counterbalance the effects of 
winds which were constantly blowing against the re- 
volving doors at its main entrance. In this case 
suspended ceiling units were used to force heated air 
right at the spot complained of. 

In another instance the management of a large con- 
vention and display hall had to put in 10 units near 
the center of its exhibit floors because display booths 
were making the wall radiators ineffective. The radi- 
ators are now used to carry the wall load and the 
units to warm up the troublesome area near the center. 

It would also seem that the rule could be laid down 
to “find a cold spot and you'll find modernizing work.” 
It is doubtful if there isn’t at least one in every build- 
ing. Unit heaters are by no means the universal cure 
but they are worth serious consideration. In some 
cases it will be seen at once that they are the ideal 
equipment to do the job. In others, there will be differ- 
ent solutions—but there is modernizing to be done. 

Interesting examples of use of separately fired or 
separately heated units are also reported. A manufac- 

turing plant in the middle 
west added a new wing. 


can overcome, there need 
be no question about rec- 


The existing boiler plant 
was already loaded about 


ommending these heaters. MODERNIZING SECTION to capacity and was crowd- 
for a substantial number of CONTENTS ed into its quarters. Study 
stores have gathered im- brought out the fact that 
presve experience ity tartare Cure Cold | under the circumstances it 

nent department stores are arately - fired gas - burning 
reported as having used ernizing Business 37 | Unit heaters and not dis- 


unit heaters to correct cold 
spots. One installed a izing 


Engineers Should Diversify to Secure Modern- 
An*Qlshaedenseiaeeehan 38 plant in any way. As a 


turb the existing boiler 


number of these units at Boiler Replacement Builds a Modernizing Busi- result 18 units were in- 
points where experience had 39 stalled. Electrically-powered 
shown up inadequate heat- Aggressive Solicitation Brings Work ......... 40 units for auxiliary heating 
ing and found that these Aiding the Homeowner in his Modernizing and for eliminating cold 
spots were pretty well dis- 40 spots are so well known 
tributed due to wall cases FHA and HOLC Continue semen and widely used that men- 


heat from the radiators 


sary. 
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(Upper left) W. T. Grant Store at Hutchinson, Kans., one of this large chain’s outlets which uses unit heaters 


Fedders Manufacturing Co. 


B. F. Sturtevant Co, 


and finds this method of store heating satisfactory. (Upper right) Unit heater installation in the public fruit 

market in Portland, Ore. (Lower left) Unit heater in the main dining room of a large metropolitan hotel, one 

of the last places one would expect to find such equipment. The unit is unobtrusively shown in the upper center 

of the picture. (Lower right) Two unit heaters in a busy Boston drugstore where they blanket the door and 
kill cold drafts. 


Unit heaters are certainly “in” on modernizing work 
and their field of application is expanding rapidly. 
Don’t make the mistake of thinking of them any more 
as restricted to factory work. Instead think of them 


as one of the ways of getting heat readily to a spot 
where there has been trouble or complaint. Such an 


attitude is likely to turn up a really surprising story 
on modernizing. 


Air Conditioning a 


Rw conditioning apparatus has been installed in the 
poultry feeding room for fattening chickens of the 
Pruitt and Harper Produce Co., Oklahoma. During 
hot or humid weather the chickens lost their appetite 
and, consequently, weight. There was, in addition, a 
considerable death loss. 

Last summer the feeding room was air conditioned 
in an effort to decrease the losses. The results are 
astounding. Not only has death loss been entirely 
eliminated but the gain in weight of the poultry is 
from 10 to 14% more than any gain registered be- 
fore air conditioning equipment was installed. There 


Poultry Feeding Room 


is, also, a large increase in egg production. 

The feeding room is 100.x 75 ft. with a 15-ft. ceiling. 
The walls are 8-in. brick, the ceiling lath and plaster, 
with a flat 2-in. board roof covered with tar paper and 
gravel. During the summer the west front of the build- 
ing is 70% open, the east end 30% open. 

The air conditioning equipment consists of a 6-ton 
ammonia compressor driven by a 71%4-hp. motor, a cif 
culating pump, driven by a 34-hp. motor which cit- 
culates brine through the coils of six conditioners.— 
Byllesby Management. 
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THE FIRING LINE 


Practical, usable, and result-getting methods and experiences in getting business 


Water Heating Equipment—A 
Specialty Modernizing Business 


Many heating and ventilating contractors are 
finding desirable work these days by specializing on 
some one class of equipment. The firmly established 
company here discussed has found that equipment for 
supplying hot water makes an excellent line for this 
purpose. 

No class of water heating equipment is slighted in 
the plan of this company. On account of location in a 
well-to-do metropolitan suburb, many of the installa- 
tions are made in residences. Large horizontal tank 
jobs with internal copper coils are in steady demand, 
as also are automatically-controlled jobs of the type 
known as “summer-winter” hookups. 

For many years this contractor has conducted a suc- 
cessful heating and ventilating business. Following 
1929 general volume of business commenced to decline 


and it became evident that some constructive outside 
selling work must be done. Prior to this there always 
seemed to be plenty of work available and shop and 
trucks were kept busy without resort to organized 
selling effort. 

On looking over the situation it was noted that most 
competitive firms were going into soliciting appliance 
orders. It was felt by the contractor here discussed, 
however, that appliance selling could be as ably handled 
by those possessing little or no knowledge of general 
heating and ventilation as by one of his experience. 
Hence, he deduced, keen competition must reduce 
profits and create inordinate selling cost. Further 
analysis pointed to equipment that had a definite con- 
nection with heating work as handled in the past. 

He wished to specialize in that which, first, required 
knowledge of heating and its varied methods; second, 
that which required pipe fittings and materials supple- 
mentary to installing the principal apparatus; third, 
that which appealed to a wide field; fourth, something 


(Left) Modernization selling by one contractor is directed to favored equipment such as indirect water heaters. 
He puts them in slightly oversized as shown. (Right) A demand for large indirect heaters exists in apartments 
and commercial buildings. View shows installer about to test his work. 
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that represented a distinct improvement and could be 
guaranteed as to results. In selecting water heating 
work this contractor feels that he has accomplished the 


foregoing objectives. 


Old customers have proved a valuable source of 
work but all other owners of steam heating plants are 
regarded as likely prospects. ‘Those who have ancient 
furnace coils are solicited actively. When requests are 
received to repair old coils it is pointed out that a 
modern indirect heater costs but little more and should 


afford superior satisfaction and economy. 


When fitters are in basements doing ordered work 
they are expected by the contractor to be alert for 
possible hot water improvement. Daily reports are 
made by fitters on this subject. Considerable outside 
solicitation is done by executives and by staff sales- 
men. The customary method of canvassing is to re- 


quest an opportunity to make a survey. 


Some 50% of the modernization water heater work 
now being executed is of the summer-winter class. 
Asked whether this sort of selling made oil burner and 
stoker owners prime prospects for year ’round auto- 


matic hot water equipment, the contractor stated that 
anyone owning steam boilers is a good prospect and 
burner owners are not especially solicited. 

For apartment houses, laundries, cleaning plants, and 


like places, oversized indirect heaters frequently are 


offered but more often submerged coil, lateral tank 
units comply with requirements more accurately. Here 
1000-gal. or larger tanks are the rule. The market for 
automatic controls is equally important. The profits 
are correspondingly greater in these commercial fields. 
Prospects in number are, however, not so numerous. 

The emphasis placed by the contractor on hot water 
equipment has not interfered with his general heating 
and ventilation work. The specialty has maintained 
both business volume and profit through the last five 
years and modernization at the present time accen- 
tuates both classes of business. 

Firm: Lang Co., East Orange, N. J. 


Engineers Should Diversify 
to Secure Modernizing 


D ON’T put all your eggs into one basket,” advises 
a prominent consulting engineering firm through one 
of its partners. According to this engineer diversifica- 
tion enables quick response to modernization demands 
and is the secret of keeping drafting boards active at 
all times. 

Among the favorite classes of engineering work 
sought now are heating system zoning, air conditioning, 
modulated vapor and vacuum systems as improvements 
on old one-pipe layouts, and industrial ventilation. Al- 
though practically no display advertising is done, sur- 
veys of customers’ property are undertaken during 
slack periods. ‘This is handled by partners or those 
regularly employed rather than outsiders who might 
be called “solicitors.” 

News columns of newspapers and trade publications 
reveal contemplated modernization and new construc- 


tion. Acting on information found, visits and Personal 
letters are addressed to owners and managers who 
might award engineering work. An offer to survey js 
made, although this in no way includes drawing of 
plans and specifications without charge or on a con: 
tingent basis. Manufacturers are a frequent source of 
leads. 

Industrial buildings whose heating and ventilation 
equipment has not been expanded to meet construct‘on 
enlargements represent a prolific source of new work 
for this firm. This frequently includes power plant te. 
modeling as well as complete heating and ventilation 
modernization. A large amount of corrective work ig 
handled wherein the engineers have to straighten out 
installations designed by unqualified persons. 

The business life of this engineer‘ng firm is 35 years, 
During this period a more or less steady, regular 
clientele has been accumulated. In some cases single 
owners control 50 buildings. At least one-half dozen 
buildings now are undergoing modernization, with this 
firm drawing all plans and specifications. Requirements 
of large owners of this sort alone keep the staff fairly 
busy at all times. particularly so since modernization 
as a national movement has progressed. 

It is felt that those engineers least able to take ad- 
vantage of present improvement plans are those who 
seek only large projects and one particular type of 
work. It is held better to have numerous moderate- 
sized jobs that keep the staff busy than too great spe- 
cialization that affords but a single contract yearly, 

Active demand for public building modernizing has 
begun to appear. This class of work is favored in this 
office, hence PWA and other Federal, State, and Mu- 
nicipal projects have brought considerable work to this 
organization. Department store, school, and hospital 
improvements are also active now. 

To obtain modernization contracts of the varieties 
indicated calls for almost constant personal contact 
with owners. Many such contacts are purely social, 
with no reference whatever to business. Other contacts 
occur after surveys so that the advantages of suggested 
improvements can be explained. ‘To cite an instance, 
a large department store was known to be able to save 
huge sums in heating and ventilation operating cost 
through zoning and automatic control. Only those fully 
qualified to bring out the benefits clearly and explain 
all details had the slightest chance of securing a con- 
tract for the change. As the engineers here discussed 
had done considerable zoning and much work for this 
store one of the partners called on the owner—not the 
chief engineer nor the purchasing agent—and received 
a request to make necessary plans and specifications. 

Engineers most likely to profit from modernization 
are those whose clients are large enough to award re- 
peat orders. This firm does not exist by handling 
transient customers alone. Engineers who must seek 
new clients constantly are said to have suffered most 
in the last three years and also to find it most difficult 
to capitalize on the current tendency to modernize. 

While this engineering firm would not refuse con- 
tracts from transient customers, this class of client 18 
not sought after. Instead owners of very large build- 
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Jersey bank, modernizing for which was engineered 
by a firm which diversifies its business 


ing interests likely to be expanded and improved and 
those who own a large number of buildings have been 
cultivated. Among the latter are financial houses such 
as banks and insurance companies, now yielding con- 
siderable work to engineers everywhere. Payment is 
prompt, and officers who must be satisfied are said to 
be high grade. Consequently, executives of large fin- 
ancial houses are contacted frequently. A large album 
of photographs of completed work is found distinctly 
helpful. 


Firm: Runyan and Carey, Newark, N. J. 


Boiler Replacement Builds a 
Modernizing Business 


H ERE and there a heating contractor, or company, 
profits handsomely by taking advantage of some par- 
ticular phase of the current urge to modernize. Such 
an instance appears in a New Jersey organization which 
has removed 300 old boilers and furnaces in two, four, 
six, and eight-family dwellings, substituting some 60 
oil-burning boiler units, during the last three years. 
The difference in number of units comes about because 
the specialty of this firm is centralization of plants from 
a number of small units to a single, large one. 

The method of securing prospects is by building-to- 
building canvasses and by recommendations of satis- 
fied users. According to older heating practice as ap- 
plied to multi-family flats in this vicinity, each family 


was provided with its individual plant and was ex- 
pected to furnish fuel and to operate its own heater. 
Thus, when there were eight families there were eight 
boilers, when four families, four boilers. Rental com- 
petition has forced owners to furnish heat as part of 
rental price. The result is removal of the several old 
boilers, average age of which is seven years, and sub- 
stitution of single automatic units. 

Last October this contractor had 42 old boilers on 
hand. Now there are seven. When taken into stock, 
boilers in good condition are reconditioned and resold. 
New purchasers are owners of small homes and others 
who wish their neighborhood contractors to install 
their heating. 

Contractor, when requested, will install the recondi- 
tioned boilers, although he does not care for such 
work; prefers to have this done by neighborhood fit- 
ters. The latter, in consequence, send many prospects 
to purchase the reconditioned units, the modernizer 
thereupon paying neighborhood contractors commis- 
sions. 

This contracting company also secures much hot 
water supply modernization work, specializing on range 
boiler replacements. At one time last fall several dozen 
old tanks, still in fair condition, were in the contractor’s 
warehouse. Old boilers and water heaters in bad con- 
dition are not traded in or salvaged, nor is any allow- 
ance made on them as trade-ins when new equipment 
is furnished. 

Reconditioned equipment is sold under a guarantee 
and “money back if not satisfied” policy. As this is 
the only contractor in this locality known to be oper- 
ating under such an arrangement his reputation extends 
throughout the entire state and door-to-door solicita- 
tion is made virtually unnecessary. 

The company has been in business during the last 
10 years but has found activity greater during the last 
year than at any previous time. Substituted boilers 
handled are, for the major part, of the oil-fired com- 
bined unit type. One of the effective arguments em- 
ployed in larger buildings is saving of janitor hire due 
to the fact that owners can hire people to clean halls 
cheaper than under the older plan of operation wherein 
it was felt that men must be employed who could 
supervise heating plants. In several cases janitors have 
been dispensed with altogether and cleaning help em- 
ployed on an hourly basis, thus reducing management 
costs. 

Heating and ventilation modernizing selling of this 
contractor extends to the many factories nearby, the 
company being located in an industrial community. 
Improvement projects here comprise chiefly the sale 
and installation of unit heaters, although considerable 
insulation work has been done recently. 

Boiler replacements frequently are made in churches, 
stores, and other buildings of a non-residential class. 
Recently a Sunday school boiler, said to have been 85 
years old, was replaced with a new matched unit. As 
the new boiler was jacketed in red, interior decorations 
were changed to conform. The former coal bin now 
is used as a cloak room. The janitor was removed 
from the payroll. 

Firm: Home Utilities Co., Newark, N. J. 
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Aggressive Solicitation Brings Work 


Prrconceivep notions about professional ethics 
can be cast aside at this time, according to a well- 
known architectural and engineering firm, if one is to 
profit from the growing tendency of building owners 
to modernize. One cannot be standoffish and keep his 
staff busy. 

Seeking engineering and architectural contracts at 
this time demands what is tantamount to indirect solici- 
tation. This to combat a noticeable inclination of deal- 
ers and others to furnish plans and specifications as 
part and parcel of their daily order-getting activities. 

It is not recommended that engineers and architects 
enter into direct competition with manufacturers and 
dealers by ringing door bells. Many avenues to new 
contracts, however, are open to them. One of the 
methods popular with this firm is the exhibiting of 
large photographs showing groups of completed proj- 
ects in schools, colleges, engineering exhibitions, mod- 
ernization exhibitions, and like places. Beneath the 
views appears the firm name, the whole being neatly 
framed. This familiarizes those who attend exhibitions 
with the firm name and location, together with the high 
grade of projects handled. 

Other entrees to modernization work are through 
trade and daily periodicals, prospects being gleaned 
from news columns, from financial institutions, from 
old clients, from leading builders. While no great 


amount of modernization strictly as such has been re. 
ceived as yet, several important projects are to be de. 
cided soon and the emphasis being placed on modern. 
izing is believed to be stimulating new construction, 
Not a few manufacturers, building operators, and oth. 
ers apparently feel that, faced either with moderniza- 
tion or new construction, the latter is more desirable 
“Greater building” campaigns cannot be other than 
helpful. 

Regardless of construction, there is a decided tend. 
ency observed to improve equipment and, in new build. 
ings, only improved and thoroughly modern equipment 
is being ordered. Selection of obsolete equipment as 4 
cost saver is not being done. Says one of the partners 
of this engineering and architectural firm, “folk who 
wish to modernize are willing to pay a little more and 
obtain the best equipment available.” 

This points to air conditioning, automatic controls, 
circulating versus non-circulating hot water systems, 
refrigerated drinking water, ventilation, and sundry 
other classes of items recognized as modern methods 
and equipment. There is a growing appreciation of the 
need of humidification as part of heating, air cleaning 
by means of filters and washers, air conditioning, and 
like points of good design. ‘To secure contracts involy- 
ing these improved kinds of modern equipment one 
need not be conservative in seeking them. 

Firm: Gilbert & Bertel, Oscar Vogelbach, engineer, 
Newark, N. J. 


Aiding the Home Owner in His Modernizing Problems 


Te contractor can do much to help the homeowner 
solve his modernizing problems. It is up to him to do 
all that he can to help if he expects to secure any bene- 
fits from the government’s campaign. Just sitting 
around an office and waiting for modernizing business 
to roll in will accomplish nothing. By offering his ad- 
vice and experience he will secure many leads to re- 
modeling jobs and at the same time help the campaign. 
Advertising based on the offer of advice will do much 
to secure modernizing business. 

One source of information which the contractor 
should not overlook is the pamphlets which can be ob- 
tained from the Federal government. These pamphlets 
cover a variety of subjects and contain a wealth of in- 
formation on repairs, alterations, and improvements. 
They are available for a small sum, from 5 to 40 cents, 
from the Superintendent of Documents, Washington. 

Contractors will find it profitable to have a few of 
the more important of these in his office so that he may 
acquaint the homeowner with them. It might be a 
good idea to have a number of copies so that he may 
give them to the prospective modernizer. Even if the 
contractor doesn’t do this it would be a good idea and 
undoubtedly a profitable one for him to become ac- 
quainted with the pamphlets. They will show him 
what the government is doing to help the property 
owner and probably give him a number of good ideas. 

The pamphlets are listed here in groups, arranged 
according to price. 


FIVE CENTS 

Chimneys and Fireplaces................... (A 1.9:1649) 
Beautifying the Farmstead................. (A 1.9:1087) 
Farm Home (A 1.9:927) 
Planning the Farmstead...................- (A 1.9:1182) 
Fire-protective Construction on the Farm... (A 1.9:1590) 
Floors and Floor Covering.................. (A 1.9:1219) 
City Homie Garden ..... (A 1.9:1044) 
Saving Fuel in Heating a House............. (I 28.7:97) 
Heating the Farm Home................... (A 1.9:1698) 
Injury to Buildings by Termites............ (A 1.35:101) 
Convenient Kitchens (A 1.9:1513) 
Methods and Equipment for Home Launder- 

Protection of Buildings and Farm Property 

Painting on the Farm...............-..008- (A 1.9:1452) 
Simple Plumbing Repairs in the Home...... (A 1.9:1460) 
Poultry Houses and Fixtures............... (A 1.9:1554) 
How to Own Your Home...............eeeeeeee (BH 17) 

TEN CENTS 


Recommended Minimum Requirements for 
Small Dwelling Construction—report of 
Building Code Committee revised 1932— 


107 pages, illlustrated ............cccceeecees (BH 18) 
House Insulation—Its Economies and Appli- 

Insu'ation on the 

How to Judge a House................6-- (C 1.14:H 81) 
FIFTEEN CENTS 

Safety for the Household.................. (C 13.4:397) 

Care and Repair of the House................+5 (BH 15) 


THIRTY-FIVE CENTS 
Recommended Minimum Requirements for 
FORTY CENTS 
Light Frame House Construction.......... (VE 1.3:145) 
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FHA and HOLC Continue Rehabilitation 
Campaigns 


with the former insuring its first loan for low-cost housing 

and preparing to extend activities into commercial modern- 

izing. HOLC continues in activities to improve basic con- 
ditions, issues master specifications for contractors. 


As mentioned on these pages last month’ the Home 
Owners Loan Corporation issued late in January its 
master specifications for home reconditioning work de- 
signed to protect the homeowner against questionable 
workmanship and materials in modernizing homes 
which are secured for loans made by the Corporation. 

Minimum standards have been established for all 
the various classifications of construction work for 
small dwellings. ‘The Corporation will not advance 
funds for reconditioning unless such work meets with 
its approval. The contractors when submitting bids 
for this type of work must be informed regarding the 
master specifications, as well as the premises, working 
conditions, and other specifications which are part of 
the reconditioning program. 

Throughout its specifications the Corporation de- 
fines the following words: 

Replace shall mean to remove completely and to 
rebuild, using all new materials; Rebuild shall mean 
to tear down and rebuild in a substantial manner, 
using all sound material and replacing all defective 
material; Repair shall mean to do 
all necessary repairing, to put in 
substantially finished condition. 

The minimum standard for ma- 
terials and workmanship if not 
otherwise included in the specifica- 
tions will be the Commercial 
Standards of the U. S. Bureau 
of Standards applicable Federal 
specifications and current stand- 
ards of the American Society for 
Testing Materials. 

For the convenience of readers 
who may be required to bid on 
this type of work the master 
specifications relating to heating 
are published in full at the end of 
this article. The numbers _pre- 
ceding each paragraph are the 
paragraph numbers the 
master specifications. 

Increase in Amount of FHA In- 
sured Loans Urged—A boon to ‘n- 
vestment property owners through- 
out the country would result if 


*See “Modernizing Continues with FHA 
and HOLC Both Backing Campaigns,” 
HEATING AND VENTILATING, February, 
1935, page 45. 


Underwood & Underwood 


Stewart McDonald, assistant to 
FHA Administrator Moffett 


Congress should act favorably on suggestions to liberal- 
ize the provisions of Title I of the Housing Act by in- 
creasing to $50,000 the limit of modernization loans in- 
sured by FHA?. Under Title I, as it exists, loan 
funds may be applied to all types of properties and 
may not exceed $2,000 for each property. 

This modification suggested at the recent Industrial 
Conference of the Federal Housing Administration 
would enable owners of industrial, store, apartment, 
hotel, and office building properties to obtain loans for 
modernization and repair in amounts up to $50,000. 

Housing surveys have shown that apartment struc- 
tures were as urgently in need of repair as were in- 
dividual residences. Reason for this was noted in the 
wide change of ownership that has taken place in this 
type of realty investment in recent years. In the cases 
where the transfer of ownership was brought about 
through foreclosure the new owners have, in many in- 
stances, found that all of their resources were required 
to operate, maintain the buildings, and pay up tax 
arrears. The fact that institutional lending agencies 
had retired from the mortgage field 
in most cities has deprived owners 
of unencumbered property of this 
type from their usual money 
sources. 

The same difficulties are en- 
countered by the owners of office 
buildings. Reductions the 
rental rate have so curtailed many 
incomes that the establishment of 
a reserve fund for repairs and 
maintenance has been precluded. 
Scarcity, or the non-existence, of 
mortgage money has made it im- 
possible for owners to secure funds 
with which to make the renova- 
tions that would justify a higher 
rental and consequently restore 
the property income to its proper 
level. 

Many store buildings are vacant, 
not because they are situated in 
neighborhoods that have lost de- 
sirability, but because of the fact 


*The increase in the loan limit requires 
new legislation by Congress. At present the 
loan is in the hands of the House Commit- 
tee on Banking and Currency, Henry B. 
Steagall, of Alabama, chairman. 
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that the buildings themselves are so out-moded, so in 
need of repair that would-be tenants believe that the 
appearance of the store would react against their busi- 
ness. Funds for correcting these conditions have been 
difficult to procure. 

It is doubtful if there is a single urban community 
that will not be affected by the release of money for 
industrial, store, apartment, and office building repair 
and modernization. With this change in the authority 
of the Act a volume of business far in excess of that 
already generated by the original Title I shou!d be 
noted within a short period. 

The indirect benefits from the expansion of the loan 
requirements can only be estimated, but it is reason- 
able to believe that money spent will reach a greater 
number of dealers, manufacturers, and skilled laborers 
than were affected by the modernization program to 
date. 

FHA’s Modernizing Campaign 


The purposes for which $5,254,150 were pledged by 
17,052 residents of 10 typical cities during Better Hous- 
ing Campaigns has been analyzed by FHA and the 
items of modernization and repair segregated. 

Cities selected for survey were representative of 
widely separated localities. They are: Burlington, Vt.; 
Charleston, S. C.; Colorado Springs, Colo.; Fresno, 
Calif.; Indianapolis, Ind.; Salem, Ore.; St. Cloud, 
Minn.; Sioux City, Iowa; Troy, N. Y., and a grouping 
of Orange, West Orange, and East Orange, N. J. These 
communities have a combined population of 872,040. 

The average amount per job in these 10 cities was 
$338, with the greatest percentage of this sum going 
toward paying for exterior painting. For this work 
26.2% of the money pledges will be spent for painting, 
an additional 5.39% going for interior decoration 
which includes further paint items. General repairs 
furnish the next most sizable division of the work to 
be done, there being 24.92% of the pledges calling for 
this type of expenditure. Roofing needs are the next 
most imperative, according to the number of persons 
signing up for this item which furnishes 11.51% of 
the work total. Miscellaneous disbursements including 
fixtures will consume another 10.72% of the pledge 
money, while heating, plumbing, exterior repair, ce- 
ment work, lighting, bath room and kitchen remodel- 
ing, and the addition of rooms and garages account 
for the remaining pledges. 

Heating supplied the most formidable number of 
pledges in Indianapolis, there being 118 persons who 
decided to repair or modernize their heating equip- 
ment, out of a total of 1,764 jobs promised the 
canvassers. 

In making the analysis of the 10 cities there were 
178.718 one- and two-family residences taken into con 
sideration and 17.052 jobs pledged, which indicates that 
about one out of every ten house owners recognized 
the need for modernization and repair. Estimates of 
the percentage of dwellings that have need for repair 
and modernization have been placed as high as 50%. 


FHA and Low Cost Housing 


FHA announced February 1 that it has sent to the 
Housing Committee of the Meadville, Pa., Chamber 


of Commerce a declaration of preliminary approval 
on a low-cost housing project, subject to Satisfactg 
completion of papers of incorporation and final plang 
and specifications. 

The total outlay involves approximately $900,009 
As in all low-cost housing operations developed und 
Section 207 of the National Housing Act, this opera- 
tion is conceived, financed, and constructed by private 
resources. 

The Meadville operation consists of 200 detached 
and semi-attached houses of from four to six rooms, 
A private garage will be assigned to each dwelling, 
The garages will be grouped in several units in such 
a way that they will be practically concealed in the 
hillside and present a more attractive appearance than 
would individual garages scattered about the plot. The 
houses will rent for from $26 to $40 a month, and 
will be laid out in an attractive neighborhood group 
plan to suit a sloping site. 


Master Specifications 


The following master specifications are those from 
the publication of the Home Owners Loan Corpora- 
tion, and mentioned previously in this article. 


1500. Heating 


1501. General.—All new heating work, repair or te- 
placement of the present heating system, or any parts 
or portions thereof, shall be made in accordance with 
the applicable code or instructions obtained in the 
following: 

a. Standard Code, ninth edition, of the National 
Warm Air Heating Association. 

b. Standard Code of the National Association of 
Sheet Metal Contractors. 

c. The Guide of the American Society of Heating 
and Ventilating Engineers. 

d. Published Engineering Standards of the Heating 
and Piping Contractors’ Association. 

1502. Materials —All new materials and equipment 
shall be of approved standard manufacture as selected 
by the owner and indicated upon form R-4A. 

1503. Cutting —No structural member shall be cut 
without first obtaining the approval of the recondition- 
ing department inspector. 

1504. Guaranty.—All new systems installed shall be 
guaranteed to maintain a temperature of 70° F. with- 
in the dwelling (or such other temperature as may be 
previously agreed upon between the home owner and 
the contractor, and approved by the Corporation) 
based upon assuming an outside temperature of not 
more than 15° F. above the lowest temperature recorded 
by the Weather Bureau during the preceding 10 years 
for the particular locality. 


Rapiator HEATING 

1505. Boiler foundation.—The boiler shall rest upon 
a masonry or concrete foundation located in such man- 
ner that the boiler shall be at least 2 feet from any 
woodwork; all woodwork within 3 feet of the boiler 
shall be covered with loose-fitting sheet metal ot 
equivalent fire protective material. 

1506. Overhead clearance—The overhead clearance 
of boilers placed in the basement or cellar shall not 
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be less than 15 inches; wooden joists or ceiling over 
the boiler shall be protected by cement or gypsum 
plaster on metal lath, or (if approved) a Ya-inch layer 
of asbestos board or plaster board covered with sheet 
metal. Such protection shall extend at least 3 feet 
beyond the heating device on all sides. 

1507. Smoke pipe-——The smoke pipe shall be se- 
curely anchored at frequent intervals by lightly drawn 
wires; no smoke pipe shall be placed within 9 inches 
of any wooden lath and plaster construction. The 
smoke pipe shall be provided with clean-out doors and 
hand damper. 

1508. Boiler covering.—The heating boiler shall be 
covered with an approved asbestos covering; exposed 
parts of the boiler shall be painted with one coat of 
asphaltum paint after it has been set, covered, and 
tested. 

1509. Hangers.—All pipe lines in the basement shall 
be supported by neat, strong hangers properly fastened 
to the ceiling overhead. 

1510. Ceiling and floor plates—Metal sleeves shall 
be installed where pipes pass through walls, floors, or 
ceilings, and the openings shall be finished with floor 
and ceiling plates properly secured in place. 

1511. Risers—Risers to radiators above the first 
floor shall be concealed in partition walls unless other- 
wise specified. 

1512. Pipe covering.—All mains, returns, branches, 
and risers not otherwise provided for shall be covered 
with an approved pipe covering. All fittings shall be 
covered with asbestos cement neatly molded in place; 
the fittings and covering shall be canvas-bound, with 
seams overlapping joints and pasted down; they shall 
then be clamped with metal, lacquered bands placed 
at intervals of not more than 18 inches. Pipes that 
are not thus covered, unless otherwise specified, shall 
be painted with asphaltum paint. 

1513. Expansion tank.—In closed hot-water sys- 
tems, an expansion tank shall be installed, complete, 
properly supported by brackets or a shelf, with the 
overflow pipe carried to a drain in the basement, or 
other discharge specified. 

1514. Heat generator—lIn closed hot-water systems, 
a heat generator shall be connected to the system, 
preferably on the pipe leading to the expansion tank, 
to relieve the system at a specified pressure. 

1515. Radiator valves —Where necessary, each radi- 
ator shall be provided with an approved make and 
type of air valve. Each steam radiator shall be equip- 
ped with an approved make and type of radiator valve, 
and each hot-water radiator with a radiator valve hav- 
ing a union elbow on the return connection. 

1516. Traps——Where necessary, each radiator and 
drip shall be provided with an approved make and 
type of thermostatic trap. 

Air HEatInG 

1517. Heat generator location —The location of the 
heat generator shall be such as to equalize the length 
of all warm air leader ducts, as far as practicable, giv- 
ing preference, when necessary, to those supplying heat 
to main living rooms. It shall be set near the chimney 
flue to reduce the length of the smoke pipe to the 
lowest minimum consistent with the design of the 


house. No heat generator shall be nearer than 2 feet 
to any wood partition; all woodwork within 3 feet 
of the heat generator shall be covered with sheet tin 
or galvanized iron so that a 1-inch air space (at least) 
shall be created between the woodwork and the 
covering. 

1518. Overhead clearance-—The overhead clearance, 
between the top of the casing hood and the joists, floor, 
or ceiling above, shall not be less than 12 inches. In 
addition to the provisions of paragraph 1506, wooden 
joists or ceiling over the heat generator may be pro- 
tected by a covering of sheet metal suspended at least 
1 inch below the surface to be protected; in any case, 
however, the covering shall extend at least 18 inches 
beyond the projected circumference of the heat 
generator. 

1519. Foundation—A foundation of brick, concrete 
or other incombustible material shall be provided for 
the heat generator. Such foundation shall extend at 
least 24 inches beyond the heat generator jacket. In 
shallow basements, the heat generator shall be lowered 
below the level of the basement floor by sufficient over- 
head clearance. 


1520. Assembling.—The base ring of the heat gen- 
erator shall be cemented to the foundation to make a 
dust and air-tight joint; the base ring shall be set in 
place while the cement is soft so that the necessary ad- 
hesion may take place. 

1521. Base plate—rThe base plate shall be in one 
piece, with a deep flange to permit proper sealing to the 
ash pit. 

1522. Ash pit—tThe ash pit shall be deep enough to 
admit the required amount of air to the fuel bed. It 
shall be sealed to the base plate with approved asbestos 
cement so that the joint will be dust-tight. 

1523. Generator casings—The heat generator shall 
be encased in a sheet metal casing and hood constructed 
of galvanized sheet iron, not lighter than no. 26 United 
States standard gage. The casing shall be lined from 
the lower edge of the hood down to the grate line; this 
lining may be of black iron terne sheet or galvanized 
iron spaced not less than | inch from the casing. 

1524. Generator hood.—The heat generator hood 
shall be of sufficient height to permit the leader ducts 
to be taken from the side without ovaling. In no case 
shall the top of the hood be less than 12 inches from 
the floor joists or basement ceiling, provided such joists 
or ceiling are of a combustible material. 

1525. Side casing collars—Openings for side casing 
heat collars shall be cut into the casing hood so that 
the tops of all openings are on a level. Casing collars 
shall be so fitted into place that air-tight joints are 
formed. 

1526. Smoke pipe material—The smoke pipe shall 
be made of metal not lighter than no. 24 United States 
standard gage and shall be of the same size as the col- 
lar on the heat generator. 

1527. Openings——The smoke pipe shall contain no 
openings for attaching any stove, range, water heater, 
gas or vent pipe, nor for any other purpose. 

1528. Joints——All joints in the smoke pipe shall be 


(Continued on page 65) 
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Summer Heat Load Chart 
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M ANY have tried to develop some method of 
recording the weather variations during the summer 
months as the degree-day does during the winter. 
Their attempts have been complicated by the fact that 
more than one factor has to be taken into consider- 
ation to show the air conditions during the summer. 
The humidity is of as much importance as the tem- 
perature in determining comfort. 

One way of showing the effect of weather conditions 
on the air conditioning load would be to chart the heat 
content of the air. This would give an accurate index 
of the effect of weather conditions on the heat load 
inasmuch as the total heat is determined by the tem- 
perature and relative humidity. This was made the 
basis of the chart. 

Some difficulties were encountered in securing the 
figures for plotting the chart. As the hourly readings 
of temperature and relative humidity were not avail- 
able it was decided to plot one figure for the heat con- 
tent for each day. This was to be the heat content of 
the air when the temperature was at a maximum. Since 
the instantaneous readings of maximum temperature 
and humidity were not available it was necessary to 
approximate. ‘That is, to use the noon humidity in 
combination with the maximum temperature. Since the 
maximum temperature very often occurs an hour or 
two past noon, the values of total heat may be a trifle 
high. 

The foundation of the chart is the comfort zone, 
which is taken for summer in a locality such as Chicago 
as being bounded by temperatures of 74° and 80°, 
humidities of 38% and 50%, and heat contents of 29.8 
and 31.0 B.t.u. per Ib. The scales of temperature, 
humidity, and heat content are so arranged that the 
lower limits of this comfort zone 74°, 38%, and 29.8 
B.t.u. will fall on the same line and the 80°, 50%, and 
31.0 B.t.u. limits will fall on the upper line of the zone. 
The temperature, humidity, and heat content scales 
are thus determined by the width of the comfort zone. 

In making the chart, the daily maximum temper- 
ature was plotted as a solid line while the humidity is 
shown as a broken line The next step was to determine 
the heat content of the air and plot the points on the 
chart. Where the points fall below the comfort zone it 


is theoretically necessary to add heat to reach the com- 
fort zone. Where the points lie above the zone it is 
necessary to remove heat. This is not true in practice 
because of the internal heat load of the building. 

The internal heat load is usually independent of the 
weather and is made up of the heat given off by the 
occupants, machinery, lights, and other equipment. 
Even if the heat content of the air is below the com- 
fort zone there may be sufficient internal heat to raise 
the temperature above the comfort zone. To illustrate, 
a bank in Chicago has an internal heat such that in 
the spring the cooling system must be turned on after 
the third consecutive day of 57° weather. 

The heat areas shown on the chart give a measure 
of the heat load only to the extent that outside condi- 
tions affect the total heat load. The importance of the 
external load will vary greatly with the type building. 
For instance, in a residence 90% of the total heat 
may be caused by external conditions, whereas in the 
crowded type restaurant, the external load may be less 
than 50% of the total. The human heat, cookers, and 
coffee urns build up a high internal heat. 

A chart such as this will have several important uses. 
First, it provides a much more accurate index of out- 
side conditions than the usual studies of dry bulb tem- 
peratures. Secondly, it will give an idea of the varia- 
tions of heat loads on air conditioning systems 
especially in those buildings having a constant internal 
heat load. Third, it serves to show the need for sum- 
mer air conditioning. In this connection, several large 
public utilities have found it very useful for convincing 
their customers that nature cannot be depended upon to 
provide summer comfort. 

In making such a chart a few important points should 
be kept in mind. A large horizontal scale should be 
used to avoid crowding of the lines and to make it 
more easily read. Shading or coloring the heat load 
areas would serve to make it more attractive and leg- 
ible. Finally, the points should be plotted every day 
or as soon as they are available. There is a consider- 
able amount of work involved in compiling such a 
chart and if left until the end of the season a large 
amount of time will have to be spent on it with a good 
chance for error. 


French Heating Industry Approaching Stabilized Condition 


Pivtnewon the heating industry in France has 
suffered from the economic crisis, it is regaining its 
foothold, aided by engineering progress and by pub- 
licity campaigns, according to “Chauffage et Ventila- 
tion.” Many of the problems seem to have been simi- 
lar to those faced by the American industry. 

Up until the last few years central heating in France 
was steadily increasing in popularity. Its use was en- 
couraged by the interesting results from new methods 
of installation and especially by the modern apparatus 
offered by the manufacturers. Radiators were de- 
signed to harmonize with the sobriety of modern dec- 


orations, and piping nearly completely concealed. 

During the economic crisis the scarcity of capital and 
lowering of demand made it difficult for manufactur- 
ers to continue in operation. Prices, which were al- 
ready low, descended to fantastic figures. Workmen 
out of employment undertook the installation of central 
heating without giving any guarantee. Sooner or later 
bad effects will be felt from these faulty installations, 
says this journal, but they will serve to show that 
methods dictated only by expediency are not the cor- 
rect ones and that central heating ought to be in the 
hands of conscientious specialists. 
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Contractors and Prefabricated Units 


Rumor has it that there are in the offing “units” for use 
on residential work which will leave the factory so nearly 
complete that the field labor involved in setting them up 
is negligible. Some are said to include not only a burner 
or stoker as desired, but provision for summer cooling 
and for service hot water as well. The story is that they 
are to arrive on the site suitably piped, connected, and 
mounted, and with controls and appliances in place. All 
that remains to be done is to attach electric and water 
service lines and make the necessary connection to waste. 
The units are not merely for room use but are essential’y 
a fully assembled central plant to take care of practically 
all of the mechanical equipment needs of the building ex- 
cept plumbing and lighting. Similar units for erecting 
fully equipped bathrooms and kitchens are a’so contem- 
plated. Allegedly this prefabrication is suitable for use 
in small apartments and small isolated dwellings. 

To be sure these units must come out Jabelled new in 
idea, and therefore untried, but since they can be fabri- 
cated from well-tried parts there is little doubt that they 
can be expected to perform at least reasonably well. To 
offset whatever criticism may be raised due to their being 
untried, are the talking points of low price due to quantity 
production methods and the possibility of putting high 
powered selling behind them. On the whole it is con- 
cludable that such units will eventua'ly prove to be feasible 
and practicable. 

To a considerable extent such equipment assemblies are 
merely the logical conclusion of a tendency which has 
been discernible for the past 10 years. No one who has 
followed the practice of heating over th‘s period can have 
failed to note its rise and steady growth. Ten years 
ago, and theretofore, a heating installation in any kind of 
building consisted a’most entirely of parts assembled to- 
gether right in the building. Field labor was a most im- 
portant part of the total cost. The rise of the prefabri- 
cated unit has slowly but surely reduced field labor and 
has substituted factory labor for it. 

Insofar as this tendency is logical, useful, and a pro- 
ducer of plants lower in initial cost there ‘s little if any- 
thing to be said against it. To the extent that it does 
produce beneficial results to owners it may be considered 
that it is an inevitable development. No amount of op- 
position by the trades which have performed the field 
labor in the past will in the long run stop the tendency, 
although they may slow it up. 

Even though these rumored units have not actually ap- 
peared, heating contractors and engineers may well give 
thought to what they imply. Engineers are not likely to be 
greatly affected. There will still be substantially as much 
field engineering to be done as with older equipment. Field 
engineering has been but slight anyway in the kinds of 
buildings to which these units are suited. 

Contractors, however, can well ponder what their posi- 
tion will be. It does not take much thought to conclude 
that where field labor is unimportant the contractor’s im- 
portance is also diminished. Ability to organize and handle 
field labor to advantage has always been the contractor’s 
long suit. In many cases this skill has been his principal 
asset and the reason why the contractor has been of such 
importance in distributing heating equipment. 

A fair appraisal of the facts would lead to the conclu- 
sion that the traditional contractor stands to lose out 
eventually in residential work in proportion as the tendency 
toward factory fabrication continues to grow. We wonder 
how many established contracting firms have taken cog- 
nizance of this, and have made their plans with it in view. 
Our guess is that these facts are not well-appreciated by 
contractors in general. They ought to be, for they are 
vital in many cases. 


Occupancy Surveys are Favorable 


Most sensitive of all indexes of the building industry jg 
that of changes in the occupancy ratios. Put simply, this 
means that there will be new building when present puijg. 
ings are occupied to a reasonable extent at attractive fig- 
ures. In previous recoveries of building activity this index 
has told the story with considerable accuracy well in ad- 
vance. In this connection it is interesting to note that 
surveys of apartment occupancy in, several cities have re. 
cently shown that occupancy is rising steadily; that vacan- 
cies are falling. So also a recent survey showed that 
unoccupied office space in 39 cities is decreasing slowly, 
Little is known yet about rental rates. As the next month 
or two includes the most active leasing season of the 
year in most localities, we should soon get a further indi- 
cation of whether rentals will do their share in bringing 
about conditions which will start new building going again, 
Existing real estate interests have had one of the toughest 
pulls of any interests during the depression period. A 
break is due. 


More Needed Legislation 


It is often said that all of us pay too much attention 
to legislation, that mere law-making does little good, and 
that we ought to stop looking to the government to re- 
habilitate the building industry. With all of these state. 
ments we agree—with important reservations. 


Our idea is that in those particulars wherein nothing 
but government help will do the job, we are amply justi- 
fied in expecting, and urging, that it be forthcoming. 

Just now there are two particulars in which such help 
seems especially necessary. One is that state laws be 
brought into line with the provisions of the several parts 
of the Federal Housing Act. The other is that modern- 
ization loans under FHA be made available in larger 
amounts than $2000. 


Regarding the first of these, the President himself has 
urged the governors to call attention of legislatures to the 
imperative necessity of passing laws removing state re- 
strictions on loaning agencies. In several states such re 
strictions have already been removed. So far as known 
there is no especial opposition to this plan, either organ- 
ized or informal. Loaning institutions protest that they 
would gladly make loans if empowered to do so. Presum- 
ably they are sincere in this attitude. You can help by 
urging your local representative to get behind the move- 
ment, to help expedite the bills and to vote for them 
when they come up. Restrictive state laws are said to 
be interfering with operation of Titles II and III of the 
Housing Act more than with Title I. When you recall 
that Titles II and III are the parts of the act expected 
to permanently straighten out the kinks in the mortgage 
situation, you can see readily enough why early removal 
of the restrictions is so urgently wanted. . 


Official approval has not been obtained for the proposal 
that modernizing loans under FHA be extended to include 
a top figure greater than $2000. Certainly such a broaden- 
ing of the scope of the act would make much more work 
eligible. We favor the proposal:on the general argument 
that “if a little is good a lot should be better.” There is 
evidence that some fair'y extensive modernizing plans in- 
volving amounts up to $50,000 are being held up because 
suitable financing cannot be arranged. Under the present 
law loans are, in effect, largely restricted to residences. 
If the allowable amount were increased to some figure like 
$50,000, many commercial and factory projects could come 
under the loan and insurance features. A movement to 
amend the act along these lines is just getting started. 
It is worthy of support. 
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of Current Papers, Books 
and Pamphlets 


ABSTRACTS 


Heating Equipment Reference Catalogs 


Two new additions have been made to the Pape-Swift 
series of reference catalogs of heating equipment. They 
are entitled the 1935 Boiler Reference book and the Radi- 
ator Reference book. Like the previous volumes they con- 
tain information taken directly from the catalogs of manu- 
facturers and are compiled in such a manner as to provide 
a compact and ready reference for heating engineers and 
contractors. | 

The 1935 edition on boilers is an entirely new volume 
and does not duplicate any of the information that ap- 
peared in the 1934 book. Besides containing information 
on new boilers, it lists the specifications of many older 
poilers which were not included in last year’s book. 

The radiator reference book contains data on direct and 
concealed radiators of 19 manufacturers. Both current and 
obsolete models are listed. 


[“Pape-Swift 1935 Boiler Reference Book,” paper-bound; 
5% X 8% in.; 439 pages. “Pape-Swift Radiator Reference 
Book,” paper-bound; 5% X 8% in.; 311 pages. Both vol- 
umes published by John 8S, Swift Co., Inc., 105 South 9th 
St., St. Louis, Mo. Price, each volume, $1, plus 10c for 
postage. } 


Air Conditioning by Gas on the Pacific Coast 


The results of a survey conducted by the Air Condition- 
ing Committee of the Pacific Coast Gas Association is em- 
bodied in the Committee’s 1934 report. A summary of the 
report follows: 

A recent survey of the results of the development work 
indicates that there is now available, in local markets, 
equipment which can satisfactorily perform all of the func- 
tions of air conditioning and which uses gas not only as a 
fuel for heating but to perform other functions of air con- 
ditioning A close study of equipment indicates that the 
gas industry is in a position to offer the buying public 
complete air conditioning apparatus for the home or the 
average commercial or industrial institution in connection 
with such mechanical apparatus as may be required. 

The committee has given a great deal of thought to the 
proper methods to be followed in promoting the air condi- 
tioning business, particularly as it refers to the activity of 
the gas utilities. Our thoughts on this matter can be sum- 
marized as follows: 

1. That the utilities institute an educational program for 
their salesmen on the fundamentals of air conditioning. 

2. That the educational program consist principally of 
acquainting the salesmen with the selling features and 
sales arguments in favor of air conditioning, giving them 
only sufficient engineering data so that they may distinguish 
between the proper and improper application according to 
specific climatic needs. 

3. That the promotion of air conditioning be a cooper- 
ative campaign—the utilities selling the idea to the public 
and the dealer selling and installing the equipment. The 
utilities for the present should not attempt to merchandise 
air conditioning equipment as the multitude of appliances 
offered for sale under that name cover too wide a field of 
manufacture and design. 

4. The utilities to insure the success of such a campaign 
by compensating their salesmen on a load building basis 
rather than on a merchandising basis. 

5. That the utilities build their advertising and publicity 
of house-heating around the idea of air conditioning, stress- 


ing the fact that house-heating is only one factor of air 
conditioning. 


6. Forming a tie-in of dealer advertising along with util- 
ity advertising. 

7. That the utilities endeavor to promote air conditioning 
for the purpose of combating inroads already made by the 
united electrical industry in selling the idea of “Comfort 
Cooling” as being air conditioning. This can best be ac- 
complished by encouraging the already established heating 
contractors to merchandise complete air conditioning. 

It is only logical that the buying public should come to 
the utility office for unbiased and accurate information in 
connection with the installation of air conditioning equip- 
ment in the same manner in which it has been encouraged 
in the past to rely upon the utility for reliable information 
in connection with proper heating. The fuel which first 
wins from the public the conviction that it is “the fuel for 
air conditioning” will have a priceless asset of first rights. 
The others will be doomed to the bitterness of a prolonged 
stern chase for equal recognition. If gas loses in this first 
and determined period, its later battle for a sizable air 
conditioning load will be slow and fearfully expensive. 
Therefore, the committee recommends that the gas industry 
actively promote air conditioning. 


[“Report of the 1934 Air Conditioning Committee of the 
Pacific Coast Gas Association”: mimeographed; approzi- 
mately 2500 words.] 


Handy Office Book 


Every one in business has questions recurrently arising 
in each day’s work where a quick answer to some point 
of routine procedure, customary business practice, or per- 
haps commercial law or accounting will save delay, trouble, 
or at times a serious mistake. The Handy Office Book is 
designed to be a right-hand assistant in such matters, for 
constant desk use. It gives quick and ready answers, 
definitions. tables, formulas, and forms whose value needs 
no comment. 

Among the subjects explained are bookkeeping, account- 
ing, business law, cost accounting, contracts, banking pro- 
cedure, finance, stocks and bonds, purchasing procedure, col- 
lection methods, bankruptcy, insurance tables, interest 
rates, and similar information. 


[“Handy Office Book of System, Form and Method,” 5% 
X 8% in.; 278 pages: price, $1.95. Obtainable from The 
Ronald Press Co., New York.] 


Conditioning Air and Gases with Silica Gel 


The use of silica gel for conditioning air and gases for 
industrial processing is discussed in a recent paper of the 
A.G.A. Typical data on adsorption of gases and vapors by 
silica gel and various arrangements of equipment for pro- 
cessing operations requiring controlled humidity are 
presented. 


Silica gel is a substance which has a chemical formula 


the same as sand but with an entirely different physical 
structure. Instead of being dense and impervious, it is 


light and highly porous, the internal structure consisting © 


of a myriad of thin walled capillaries whose average diam- 
eter is less than the wave length of light. Because of this, 
the internal structure cannot be observed by optical means 
and no definite statement can be made regarding its pore 
structure. 

The substance owes its adsorptive power to a combination 
of surface adsorption and capillary action. An explanation 
for the great adsorptive power is seen in the estimates that 
1 cu. in. of silica gel contains approximately 50,000 sq. ft. 
of pore surface and has an internal pore volume of 50 to 
70% of the total volume. Normal commercial silica gel 
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will adsorb approximately 50% of its weight of water from 
saturated air. An excellent and detailed explanation of the 
theory of adsorption is given in the paper. 

After silica gel has been used in the adsorption stage, it 
is necessary to revivify it by heating to a temperature above 
250° in order that it may be used over again for adsorption. 
This is known as the activation stage. The usual method 
of activating is to pass a stream of air or other gas, heated 
to 250°, or above, through it. As the gel becomes heated, 
the adsorbed liquid is vaporized and carried away by the 
sweeping gas. Where gel, is used to adsorb water vapor, 
solvents, or similar vapors, it is recommended that the tem- 
perature during activation does not exceed 600° because at 
a higher temperature the residual moisture content is re- 
duced below 4%. A residual water content of 4% is believed 
to be water associated with the structure of the gel since 
its adsorptive capacity falls off at an activation temperature 
higher than 600°. Adsorbed vapors other than water are 
usually removed and recovered by the direct application of 
steam at 275° or higher (this is called desorption), which 
is followed by sweeping air at 300°-350° to completely 
activate. Sweeping the gel with air is desirable to remove 
adsorbed water because it is difficult to maintain a steam 
temperature sufficiently high to prevent readsorption of the 
steam during desorption. 

A series of nine diagrams is used to illustrate the vari- 
ous arrangements of silica gel beds for removing vapors. 
The first is a simple arrangement of two beds with single 
stage adsorption. The gas carrying the vapor to be re- 
moved passes through one bed. Meanwhile the other bed 
is being activated by a stream of hot air or gas. Equipment 
on this principle is used to condition rooms where pharma- 
ceutical powders are compounded, in printing rooms, for 
leather drying, dry blast for blast furnaces and cupolas, and 
other similar operations. 

Where extremely dry gas or a high percentage of removal 
is required, equipment arranged on the principle of two- 
stage adsorption is required. The gas is passed through 
two beds of the gel with an intercooler between. This type 
of apparatus finds applications in testing laboratories, for 
manufacturing telephone cables, and in those processes 
requiring relative humidities of 10% or below. 

The third illustration shows an arrangement for the re- 
moval of solvents or other gases and their recovery in the 
activating cycle. The next five figures show apparatus for 
removing vapors from compressed gases. In some of these 
the heat of compression is used for activating the gel. 

A rotary adsorption unit is shown in the last figure. This 


unit is used mainly for industrial and comfort air condi- 
tioning. 


[Silica Gel and Its Uses in Conditioning Air and Gases 
for Industrial Processing,” by J. Maynard Lednum. Pub- 
lished by American Gas Association, 420 Lexington Ave., 
New York; paper-bound; 6% in. X 10 in.; 13 pages.] 


Industrial Utility of Public Water Supplies 


A noteworthy report on the chemical characteristics of 
public water supplies in the United States has been pre- 
pared by the U. S. Geological ‘Survey. This report gives 
analyses of all water supply systems serving an area that 
in 1930 had a population of 20,000 or more. It gives data 
for 670 places with 46% of the total population of the 
United States. 

This report should be of great value to the heating in- 
dustry. As it shows the exact composition of the water, 
it will aid the engineer to select the proper apparatus for 
treating boiler water, shows the market for water softening 
equipment and for materials for combating corrosion, and 
will aid in the selection of sites for industrial plants which 
need special types of water. 


(“The Industrial Utility of Public Water Supplies in the 
United States, 1932,” by W. D. Collins, W. L. Lamar, and 
E. W. Lohr. U. 8S. Geological Survey Water Supply Paper 
658; obtainable from Superintendent of Documents, Wash- 
ington, D. C.; price 15 cents.] 


Hot Water Manual 


Servicing of gas-fired water heaters is the subject of the 
second service manual prepared by the A.G.A.’s Committee 
on Gas Appliance Installation and service Manuals, All 
forms of water heaters and their accessories intended to 
be used on manufactured, mixed, or natural gases arg 
covered by this book. 

The manual is divided into four parts: (1) a discussion 
of types and sizes of water heaters, (2) installation, (3) 
servicing, (4) specific servicing instructions for the com- 
mon types of water heaters and controls. The discussion 
on water heaters covers manual and automatic gas, coal, 
oil and electric water heaters. The subjects of Corrosion, 
controls, and conversion units are also included in this 
section. 

Part 2 should be extremely valuable to the man in the 
field. Considerable information is given on the location 
and methods of hooking all types of water heaters, pres. 
sure and temperature relief valves, tanks, heat traps ang 
other parts of hot water supply systems. 

The last two sections of the book are devoted to ger. 
vicing water heaters. The section on trouble shooting wij] 
furnish valuable clues to service men for isolating and 
rectifying troubles. Specific information on the adjustment 
and servicing of the products of 27 manufacturers of gas. 
fired water heating apparatus occupies 125 pages in the 
back of the book. 

[“Gas Appliance Installation and Service Manuals— 
Volume 2—Water Heaters,” published by the American Gas 
Association, 420 Lexington Ave., New York. Flexible cover; 
7%, in. X 5% in.; 203 pages; price, $1.] 


BRIEF REVIEWS 


HEATING GREENHOUSE SOILS. This is a report of 
experiments carried out in. England on heating glasshouse 
soils with électricity and hot water. After a number of 
years of experimentation it was found that heating soils 
with hot water was cheaper and just as satisfactory as 
with the electrical method. The results also showed that 
heating the soil to 80° during the first three months of 
the season resulted in a definite improvement of the crop. 
The apparatus used for hot water heating consisted of 
a hot water boiler, an electric pump with a starting de 
vice controlled by a thermostat, and a quantity of 1-in. 
pipe. The pipe was specially treated to resist corrosion, 
was placed about 2 ft. below the surface and about 2 ft. 
apart. [“Raising the Soil Temperature in Glasshouses,” by 
W. F. Bewley. Published in the Journal of the Minister of 
Agriculture (Great Britain), No, 11, pp. 1047-1056.] 

MOISTURE CONTENT OF AGRICULTURAL PROD- 
UCTS. Report of investigations to show the effect of air 
conditions on the moisture content of various agricultural 
products, such as wheat, corn, rice, and hay. Purpose was 
to obtain information for use in the design of bins adequate 
for aerating damp grains. Results of tests indicated that 
storage bin ventilation would be effective provided that the 
grain could be exposed to air in thin layers. [Moisture 
Changes in Some Agricultural Products Due to Atmospheric 
Conditions,” by W. R. Humphries and W. M. Hurst. Agri- 
cultural Engineering, January, 1935; approximately 3500 
words; 4 pages; illustrations. ] 

SUCCESSFUL CONTRACTING. This book, which con- 
tains an unusual collection of practical helps, suggestions, 
and examples for the contractor who wishes to promote Co- 
operation and efficiency in all parts of his organization, was 
written by a man who has been in the contracting business 
all his life. While it deals principally with large con- 
struction work, the heating contractor will find much valu- 
able information in it. The sections on building an organi- 
zation and relations with employes are _ particularly 
valuable. [“Helps to Successful Contracting,” by Harry 0. 
Locher. Published by McGraw-Hill Book Co., New York; 
cloth-bound; 5 in. X 7% in.; 222 pages; price, $2.] 
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NEWS THE MONTH 


Certified Air Conditioning Available in Chicago; Standards Were 
Developed by Contractors’ and Engineers’ Organizations 


Curcaco—“Certified Air Condition- 
ing” is being advertised by the Chi- 
cago Master Steam Fitters’ Associa- 
tion in the current issue of the Chi- 
cago classified telephone directory. 
The standards have been set up as a 
result of a study by the association 
in cooperation with the consulting en- 
gineers division of the Western So- 
ciety of Engineers, and the Ventilat- 
ing & Air Conditioning Contractors’ 
Association of Chicago. 

The standards define what complete 
air conditioning means and outline 
minimum requirements for tempera- 
ture, air motion, moisture control, 
and dust removal. They define the 
principal legal requirements and 
safety provisions. All proposed in- 
stallations shall comply with these re- 
quirements to be certified. 

The standards, which consist of 
eight standard-size pages, are entitled 


“Standards for Certified Air Condi- 
tioning for Comfort.” They are copy- 
righted and dated February 6, 1935. 

The committee which developed the 
standards consisted of H. M. Hart and 
C. E. Crone, Jr., representing the Chi- 
cago Master Steam Fitters’ Associa- 
tion; E. P. Rich and C. L. Post, rep- 
resenting the Western Society of En- 
gineers, and W. C. Ashley and R. B. 
Hayward, representing the Ventilating 
and Air Conditioning Contractors As- 
sociation. 

These standards are believed to be 
the first of their kind in the country 
putting air conditioning plans and 
specifications on the same basis as 
heating. Heat loss and heat gain 
data are standardized, as are relative 
humidity, infiltration, air leakage, heat 
gain from the sun, and similar data. 
Gauge of metal for ducts is specified, 
as is air velocity. 


Howatt Stresses Importance of 
Health in Air Conditioning 


Cnicaco—John Aeberly addressed 
the regular monthly meeting of the 
Illinois chapter, A.S H.V.E., February 
11. His talk was on “The Need of a 
License Law for the Professional En- 
gineer.” He urged that effort be made 
by the responsible engineer towards 
the enactment of a state license law, 
and cited the benefits of such a law. 
A short discussion followed. 

The meeting was then placed in the 
hands of John Howatt, president, 
A.S.H.V.E. Mr. Howatt spoke of his 
appreciation for the loyal support of 
the Illinois Chapter and all of the 
A.S.H.V.E. members, of his realization 
that the coming year is to be a year 
of hard work and of responsibility, of 
his hope that he may be a credit to 
the Society and to the chapter. 

Mr. Howatt expressed the opinion 
that the 1932 A.S.H.V.E. definition 
must be revised, in order to protect 
the public interests, and not for the 
benefit of an individual or a group. He 
divided air conditioning into three 
branches: (1) for comfort; (2) for 
industrial processes; (3) for health, 
and stated that division No. 1 has re- 
ceived the most attention, and no 
doubt will provide considerable busi- 
ness in the future. 

No. 2 is the simplest of all, with 
desirable conditions easy to maintain. 
Industry looks to air conditioning as 
all important. 

Air conditioning for health will 
ultimately be the most important of 
all, the possibilities in this field being 
unlimited. 


Russian Engineers Visit U. S. 


New Yorx—On February 24 a com- 
mission of engineers from the U.S.S.R. 
arrived in this country. This commis- 
sion consists of A. A. Lavenek, man- 
ager of the Sanitation Equipment 
Trust of the U.S.S R. and editor of the 
Russian publication “Heating and 
Ventilation”; N. A. Tzyper, assistant 
chief engineer of the Sanitation Equip- 
ment Trust, and I. A. Andreev, man- 
ager of the Sanitation Equipment Re- 
pair Works. 

They are planning to stay in this 
country for several months to study 
American methods of heating, ventila- 
tion, air conditioning, and other me- 
chanical equipment of industrial and 
residential buildings. They will also 
consider purchasing American machin- 
ery and instruments used in connec- 
tion with sanitation of buildings, and 
upon their return to Russia make a 
report to NCTP on American equip- 
ment. This report may be used as a 
basis for future purchases by the 
Soviets of American mechanical de- 
vices for buildings. 

The commission is now in New 
York, and later will make an extensive 
tour of this country. They will visit 
scientific and professional organiza- 
tions, manufacturers, and inspect nota- 
ble installations in industrial plants. 


Oil Down in N. J. 


NEWARK—F uel oil retailers in north- 
ern New Jersey reduced the price of 
oil % cent per gal., effective February 
11. The prices now range from 8 cents 
for No. 1 to 6 cents for No. 4. 


A.G. A.-Sponsored Air Conditioner 
Announced by Committee 


New York—Introduction of a gas- 
operated summer air conditioner for 
homes, commercial structures, and in- 
dustrial plants is announced by the 
industrial gas research committee of 
the American Gas Association. The 


‘new unit differs radically from any 


other summer air conditioning appa- 
ratus now available, and offers definite 
advantages over conventional electric 
or turbine-driven refrigeration meth- 
ods. Commercial production of the 
unit is by The Bryant Heater Co., 
Cleveland. Sales engineering schools will 
be started immediately in seven cities 
to actively promote installations. 

When equipped with this new unit 
for drying and cooling of summer air, 
and its companion winter apparatus of 
the same size, the automatic gas-fired 
furnace, the homeowner or factory op- 
erator may enjoy a care-free, effortless 
year ’round air conditioning service 
controllable at will. Also, any dwell- 
ing or building equipped with venti- 
lating ducts may utilize the new ap- 
paratus for summer air conditioning. 

Entrance of the gas industry in the 
air conditioning field is the result of 
six years of research and experimental 
testing promoted by the entire gas in- 
dustry and directed by the industrial 
gas research committee of A.G.A. F. J. 
Rutledge, vice-president of The United 
Gas Improvement Co., Philadelphia, is 
chairman of the committee. 

From its inception the research 
committee decided to concentrate on a 
method of treating summer air that 
would, first of all, eliminate the de- 
pressing and other injurious effects of 
excessive humidity. This procedure 
was contrary to one thought current 
in heating and ventilating circles, that 
the immediate end to be sought was 
simply refrigerated air rather than air 
made moisture free and then moder- 
ately cooled. Having made its decision, 
the committee’s next step was to find 
a material that would adsorb moisture, 
and that would lend itself readily to 
drying by gas heat, thus creating a 
cycle in which the same material could 
be used over and over again without 
renewal. Silica gel was the material 
selected. 

In its development program, the 
committee sponsored a number of field 
tests where the equipment was under- 
written by the committee and the in- 
stallations arranged by local gas com- 
panies. The first dwelling to be air 
conditioned with gas is in Pelham, 
N. Y., and others are in Chicago, Dal- 
las, Baltimore, and Philadelphia. Sev- 
eral commercial installations have 
been made, one being in the office 
building of the Dallas Gas Company. 
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NEWS OF THE MONTH 


Boston A.C. Bureau Backs Formation of National Council of 
Air Conditioning Bureaus 


Boston—A joint meeting of the air 
Conditioning Bureau of Boston and 
the Oil Burner Associates of Boston 
was held February 20 at the Edison 
Auditorium, following a dinner at- 
tended by 50 members and guests. 
Attendance at the meeting was 100. 
The occasion was termed a “Fan 
Night.” 

P. D. Briggs of New York, vice- 
president of the Ilg Electric Ventilat- 
ing Company, was the guest speaker, 
on “Sensible Ventilation—A Phase of 
Air Conditioning.” Bartlett, 
New England sales manager of the 
B. F. Sturtevant Company, spoke on 
the “Selection of Ventilating Equip- 
ment,” showing several charts of op- 
erating characteristics, static pressure, 
dynamic balance, etc. 

Secretary Daniel Ricker gave a 
brief report of the Power Companies’ 
School in Air Conditioning held at 
Schenectady under the auspices of 
the air conditioning division of the 
General Electric Company. 

David S. Boyden, chairman of the 
committee investigating a plan for the 
formation of a national council of air 
conditioning bureaus, reported  sub- 
stantial progress in the effort to co- 
crdinate air conditioning groups 
throughout the country. The com- 
mittee expects to make a definite an- 
nouncement shortly of the proposed 
structure for such a national council. 
Good reaction was received in re- 
sponse to some 50 letters from about 
20 bureaus in as many different cities. 

Under the plan so far developed, 
the council would be an alliance of 
the various bureaus and other groups 
—not a national association, providing 
a unified method of promoting air 
conditioning, with a secretary to act 
as a clearing house. 


Prominent guests at the meeting 
from Springfield, Mass., were Warren 
Lawrence and Thomas Lawler, rep- 
resenting the United Electric Light 
Company, who were present to secure 
information relative to organization of 
a similar bureau in that city, or to 
affiliation with the Boston bureau. 


The guest speaker, Mr. Briggs, said 
in part: “In speaking of sensible ven- 
tilation, it is first necessary to say 
that sensible ventilation goes hand 
in hand with the broader subject of 
air conditioning. There is no conflict 
between the two. Furthermore, it is 
a well known fact that many air con- 
ditioning systems are the outcome of 
original systems of sensible ventila- 
tion. Therefore the latter may be 
said to act as an entering wedge to 
the complete air conditioning instal- 
lation. 

“Available records prove beyond 
question that in a large majority of 
cases the first step toward air con- 


ditioning is the installation of a good 
mechanical ventilating system. using 
propeller fans, blowers, or a combina- 
tion of the two. A large number of 
users of ventilating equipment from 
1918 to 1928 were noticeably the first 
ones to revamp their ventilating sys- 
tems and install complete air condi- 
tioning during the last few years. 

“It is not claimed that there will not 
be a great many air conditioning sys- 
tems installed from scratch, i.e. where 
no system of ventilation existed be- 
fore, but the real object of my talk 
to this group is to draw your atten- 
tion to the important field that is open 
to all those interested in satisfying 
the requirements of low cost systems 
of sensible ventilation. This means 
opportunity for the engineer, archi- 
tect, manufacturer, jobber, dealer, and 
power company and also a work that 
must be done in expanding the air 
conditioning market. 

“You will find many problems where 
the real job is to extract the excess 
heat. Here the solution can usually 
be found by a simple system of me- 
chanical exhaust, sometimes supple- 
mented by a supply of fresh air de- 
livered by mechanical means and com- 
ing under the heading of sensible 
ventilation. 

“Probably the greatest opportunity 
will be found in the residential field, 
where upward of 20 million homes 
are wired for electrical service. This 
represents an enormous field for the 
installation of simple ventilation sys- 
tems in the kitchen and attic. To 
make a start in the home, what could 
be more logical than to install an 
electric kitchen ventilator to exhaust 
the cooking odors, thereby making 
the kitchen a more comfortable place 
in which to work? The scrub brush 
will not get rid of food odors in the 
kitchen air. 

“An attic system of sensible ven- 
tilation consists of one or more direct 
connected propeller fans, with suffi- 
cient capacity to change the air in 
the second floor bedrooms from 20 
to 40 times an hour. They should be 
installed in the attic and arranged 
to pull the air from the second floor 
through open doors or through spe- 
cially provided grilles and registers. 
Better still, the fans can be located 
to extract the air from the attic space 
as well as the second floor. This sys- 
tem is more flexible and can even be 
arranged to exhaust the hot air from 
the attic space only during the heat 
of the day. 

“The attic system of comfort cool- 
ing for the home does not require 
refrigeration because it is designed 
only to carry away the excess heat 
units by exhausting a large volume 
of air, fresh air entering through the 
windows as desired.” 


Talk on Prefabricated Houses 
Feature of N.Y. Meeting 


NEw Yorx—Talks on prefabricateg 
houses and _ protecting rea] estate 
equities featured the February meet. 
ing of the New York chapter, As H.-- 
V.E., held at the Building Trades Club 
February 18. About 50 members anq 
their guests were present when the 
meeting was called to order, 

“A Completely Air Conditioned 
Home for $3800” was the subject dis. 
cussed by D. C. Slipher, engineer ip 
charge of heating and air conditioning 
for American Houses, Inc. He told of 
the work that his company is doing to 
develop a low-cost, prefabricated house, 
The $3800 house which will be sold on 
time payments for $38 a month, with 
no down payment, will have two bed- 
rooms, a living room, kitchen, and 
bath. The principal feature of the 
house will be the moto-unit, placed be- 
tween the bathroom and kitchen and 
which contains all of the mechanical 
equipment of the building. A combina- 
tion of aluminum foil and fibrous in- 
sulation is used to reduce the heat loss 
of the house and insure low-cost heat- 
ing and cooling. The buyer will be 
able to specify any type of fuel, either 
coal, oil, gas, or electricity. 

Protecting real estate equities was 
discussed by the next three speakers 
from three radically different angles. 
B. J. Gillroy, formerly with the Home 
Owners Loan Corporation, told how 
the Federal government, through the 
Federal Housing Administration and 
Home Owners Loan Corporation is 
protecting real estate values while 
O. O. Oaks, American Radiator Co., 
spoke of the work of the manufac- 
turers in promoting modernizing cam- 
paigns to increase the values of build- 
ings. 

In concluding the subject, Dexter 
Purinton, of Voorhees, Gmelin and 
Walker, explained how the banks have 
been affected by the low real estate 
values and what their attitude is in 
respect to the use of modernizing for 
increasing values. The banks have 
found that many apartment buildings 
can be made to pay if brought up to 
date by modernizing There is a limit, 
however, to the number of apartments 
in a given neighborhood that can be 
made to pay by this means. Each suc- 
ceeding modernized building will give 
a smaller return. 


7500 Fans in Chicago 


Cuicaco—According to E. W. Lloyd, 
vice-president of the Commonwealth 
Edison Company, there are 7500 ven- 
tilating fans in use in Chicago with 
an average consumption of 42 kw-hr. 
per year. Mr. Lloyd also estimates 
that there are 15,000 oil burners which 
have an average annual consumption 
of 180 kw-hr. per year. 
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N.Y. Burner Men Fight Proposed 
State Legislation 

New York—The National Oil Burner 
Dealers Association, through its gen- 
eral counsel, has prepared evidence in 
prief form to defend the appeal that 
was taken by the building commis- 
sioner of Brooklyn on the decision of 
Justice Furman of the State Supreme 
Court, in which the Court rendered a 
decision clarifying the McCall Bill, en- 
acted by the legislature in 1932, to give 
jurisdiction to the board of standards 
and appeals for the storage of fuel 
oil and the installation of oil-burning 
equipment and to the bureau of com- 
pustibles of the New York Fire De- 
partment to inspect oil-burning equip- 
ment and issue fuel oil permits for the 
storage of fuel oil in connection with 
oil-burning installations. In the mean- 
time Senator McCall, elected from the 
City of New York, is urging passage 
of an amendment to his original bill 
which would again give jurisdiction 
for storage and installation to the five 
building commissioners of the five 
boroughs of, New York City. NOBDA 
claims that this Legislation is aimed 
at eliminating the success the associa- 
tion had in the recent suit with the 
building commissioner of Brooklyn 
and further directed at overcoming 
any favorable decision that mav be 
made by the Appellate Division of 
the State Supreme Court on this 
matter. 

The McCall Bill and its amendments 
as drawn gives authority to the Board 
of Buildings to make rules on oil-burn- 
ing equipment, make all inspections, 
issue fuel oil permits, and generally 
take over all of the powers that are 
now vested in two other departments. 
NOBDA held a mass meeting at the 
Pennsylvania Hotel, New York, on 
Monday, February 18, for the purpose 
of protesting the amendment. Speak- 
ers included: Irving A. Heimlich, gen- 
eral counsel, NOBDA; L. C. Smyth, 
president, NOBDA; A. G. Baerenklau, 
vice president, NOBDA; Earl Marr, 
vice-president, Franklin Oil Heating 
Co. A. W. Clark, executive director, 
NOBDA, presided. 


Carrier Addresses Southern Group 


BIRMINGHAM—Willis H. Carrier ad- 
dressed some 300 engineers, archi- 
tects, and contractors at a_ recent 
meeting of the Birmingham branch of 
the A.S.M.E. 

Mr. Carrier stated that theaters and 
large department stores installed air 
conditioning as a necessity and found 
it a paying investment, that people 
would not attend theaters in the sum- 
mer time before they were air condi- 
tioned but that now more attend in 
the summer than in the winter. Mr. 
Carrier predicted that most homes in 
the future will have some type of air 
conditioning. 


Trade Commission Studies Burner Marketing Policy by Fuel 
Companies; Dealers Prepare to Sue Standard Oil 


NEw York—According to the 
National Oil Burner Dealers Associa- 
tion, the investigation of the practice 
of oil companies sel’ing burners, 
started by the Federal Trade Com- 
mission January 15 is proceeding satis- 
factorily. NOBDA alleges in its com- 
plaint to the Commission that both of 
the companies named are engaged in 
an unlawful practice to sell oil-burning 
equipment at prices that are destruc- 
tive to the industry, aimed at a mon- 
opoly of the fuel oil market. The 
Commission has heard the leading 
representatives of the dealer and 
branch office organizat‘ons in the 
metropolitan area of New York and 
has had the testimony of at least five 
of the manufacturers of oil-burning 
equipment that are selling through 
factory branches or dealer organiza- 
tions. NOBDA is engaged at the 
present time, through a system of 
regional meetings, to obtain’ the 
necessary information to substantiate 
its complaint aga’nst both companies. 


Irving A. Heimlich, general counsel 
for NOBDA is engaged in obtaining 
the signatures of dealers of the Atlan- 
tic Seaboard to permit him to bring 
suit against the Standard Oil Com- 
pany of New Jersey and the Gilbert 
and Barker Manufacturing Company 
under the Clayton-Sherman Act, alleg- 
ing a conspiracy on the part of both 
companies to injure the business of 
300 dealers that have signed the 
authorization to sue, in which these 
dealers a'lege that their business has 
been injured in an unlawful practice 
that entit'es them to damages. 

NOBDA is taking no part in this 
matter, except to provide the informa- 
tion for its general counsel necessary 
to bring the suit against the com- 
panies named and the suit will be 
brought in behalf of the 300 plaintiffs 
that have signed the authorization for 
Mr. Heimlich to proceed with the 
suit. As soon as the necessary infor- 
mation is obtained the suit will be 
filed in the State of New Jersey. 


Home Study Course on 
Oil Burners 


Boston—Because over 700 men have 
enrolled in its evening lecture courses 
on domestic oil burners during the 
past 18 months, the University Exten- 
sion Division, Massachusetts Depart- 
ment of Education, has added a prac- 
tical home study course on Oil Burners, 
now available to all residents of the 
United States, according to announce- 
ment by James A. Moyer, Director, at 
the State House. 

The course combines instruction in 
the necessary theoretical background 
and fundamental practices and con- 
tains extensive illustrative material, 
including examples of many important 
calculations. The chief topics are oil 
as fuel, combustion, heat transmission, 
burner capacity, fuel consumption, 
automatic controls, burner types, 
troubles and safety requirements. 


Weather Bureau Gives 
Degree-Days 
READING, Pa.—The local weather 
bureau here in its annual meteorolog- 
ical summary for 1934 contains what 
is believed to be the first degree-day 
summary published in any weather 
bureau report. The report includes the 
number of degree days by months for 
every year since the season of 1913-14 
and by days for each month in 1934. 
An additional table gives the number 
of so-called air conditioning degree- 
days using a base of 70°. 
Henry E. Hathaway is the meteor- 
ologist in charge of the bureau. 


Humidifying Subject of 
New England Meeting 


Boston—Prof. James Holt of Massa- 
chusetts Institute of Technology ad- 
dressed the regular monthly meeting 
of the Massachusetts chapter of A.S. 
H.V.E. at its meeting February 11. 
Professor Holt’s subiect was ‘“Funda- 
mentals of Humidification and De- 
humidification.” 

According to the sveaker, it is neces- 
sary, for proper humidification, to 
supply sufficient Jatent heat to the 
water to vaporize it. The rate at 
which water is evaporated can be in- 
creased by raising the temperature 
of the air. increasing the velocity of 
the air flow to the surface, or by in- 
creasing the surface area. A fan and 
spray atomizer performs the last func- 
tion and thus increases the evapora- 
tion. 

Among the methods of humidifying, 
Professor Ho't listed spray nozzles, 
which have an efficiency of 80 to 85%, 
dises spinning at high speeds, and 
jets of compressed air. In general, 
he said, the use of atomizing sprays 
or dripping water on hot surfaces lend 
themselves best to automatic control. 

With zero outside only about 18% 
relative humidity can be maintained 
inside without frosting the windows. 
At 30°, 38% relative humidity can be 
maintained without frosting. Conse- 
quently, the indoor conditions cannot 
fall in the comfort zone until the out- 
side temperature is about 30° and if 
it is desired to carry 40% relative 
humidity in zero weather double win- 
dows must be used. 
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Code Authority Questionnaires Entire Construction Industry; Will 
Cover Value of Business, Employment, Payrolls; Replies Confidential 


WasHincton—Accompanied by a let- 
ter of explanation from the Construc- 
struction Code Authority, the first 
statistical questionnaire requesting 
employment and payroll figures is be- 
ing mailed to 150,000 registered em- 
ployers of the construction industry. 

The form of the questionnaire has 
been kept simple so that contractors 
will not be unduly burdened in sup- 
plying this highly important informa- 
tion. It asks for the number of em- 
ployes who have worked any part of 
one week’s period ended nearest to 
January 15 and the total amount of 
payroll and the total! number of man 
hours for the four-week period ended 
January 26. These three items are to 
be given separately for: 1—journey- 
men and mechanics; 2—helpers and 
apprentices; 38—common labor; 4— 
office workers. In add’tion, the con- 
tractor is asked to give the dollar 
value of contracts received during the 
calendar month of January, the dollar 
value of work performed during Janu- 
ary with his own forces, and the dol- 
lar value of incompleted work as of 
January 31. The purpose of these 
figures is to indicate the proportion 
of all construction work reported upon 
through the questionnaires, and by 
reference to authoritative records of 
work awarded, to supply the factor 
by which the summation of replies 
may be computed to a total report on 
employment in the construction in- 
dustry during January. These dollar 
value figures are to be listed on the 
four major classifications: 1—one and 
two-family houses, 2—other building, 
3—heavy construction, 4—highways. 

In order to afford a comparison of 
employment and payrolls between 
1935 and 1934, the contractor is also 
asked to give for 1934 only the num- 
ber of employes who worked any part 
of the week ended nearest to January 
15, 1934, and the total amount of pay- 
roll for the four weeks period ended 
nearest to January 27, 1934. 

The report is to include a new con- 
struction, remodeling, repairs and 
maintenance without any exceptions 
regarding the size of the orders ex- 
cept that Federal Government projects 
are not to be reported, nor any proj- 
ects financed by PWA or RFC funds, 
employment on which is already being 
reported to the government. Contrac- 
tors maintaining more than one office, 
other than field offices, are requested 
to make a separate report for each 
office. If work is being done in more 
than one metropolitan area, space is 
provided for listing each area sepa- 
rately, or for listing work outside 
such metropolitan areas by separate 
states. A list of metropolitan areas is 
attached to the questionnaire, showing 


the counties included therein; but any 
city of 100,000 or more in population, 
and the county in which such city is 
located, is to be considered as a met- 
ropolitan area. 

The questionnaire has been devel- 
oped as a result of study and consider- 
ation by the Construction Code 
Authority’s Research and _ Statistics 
Committee and staff statistician, to- 
gether with a group of statistical 
consultants. This latter group is com- 
prised of Thomas S. Holden, vice- 
president in charge of statistics and 
research of the F. W. Dodge Corpora- 
tion; Dr. Isador Lubin, Commissioner 
of Labor Statistics, Department of 
Labor; Col. Donald H. Sawyer, Fed- 
eral Employment Stabilization Board 
head, and Peter A. Stone of the NRA 
Division of Research and Planning. 

The questionnaire has been ap- 
proved by NRA and the Central Statis- 
tical Board. The information is to be 
summarized by the Bureau of Census. 
Every precaution is to be taken to 
keep the reports of the individual 
contractors strictly confidential in ac- 
cordance with the Code. As a means 
of accomplishing this, a tab is at- 
tached for recording the name and 
address of the contracting firm, and 
this tab will be detached by the Con- 
struction Code Authority on receipt 
of the questionnaire so that the record 
as it goes to the tabulating organiza 
tion will be strictly impersonal 

While the Construction Code specif- 
ically provides for the collection from 
members of the industry by various 
code authorities under the Code of the 
necessary statistical information re- 
quested by NRA or required by vari- 
ous governmental departments, the 
questionnaire is accompanied by a let- 
ter from the Construction Code 
Authority not based on this Code re- 
quirement, but emphasizing the value 
to the contractor of the information 
so collected. It states that each con- 
tractor’s business may be profitable 
or unprofitable this year, depending 
upon the help that the government 
gives the construction industry. Im- 
portant decisions may hinge upon the 
reliability and scope of factual in- 
formation concerning employment and 
other conditions in the industry. At- 
tention is directed, particularly, to the 
fact that the information furnished 
will be strictly confidential. 

The 150,000 contractors to whom 
the questionnaire is being sent include 
23,000 general contractors, 40,000 
painters, 23,000 electrical contractors, 
25,000 plumbers, 8,300 heating and 
piping contractors, 9,000 roofing and 
sheet metal contractors, 8,500 plaster- 
ers, and a smaller number of the vari- 
ous other divisions. 


West Coast Contractors Find 
Modernizing Business 


San FraNncisco—“Make more money 
for yourself—keep alive to the never. 
the-like-of-it-before opportunity by the 
National Housing Act. Realize that 
well directed, persistent aggression 
pays and pays, and pays!” This quo- 
tation is from a bulletin to the plumb. 
ing and heating contracting trade is- 
sued by J. E. Heaslett, secretary-man. 
ager, Northern California Plumbing 
and Heating Wholesalers Association, 
Ine. 

That business is waiting for the 
contractor who goes after it is proven 
from reports to the association in re- 
sponse to a questionnaire. The same 
survey disclosed an apparent indiffer. 
ence on the part of contractors that 
amazed officials. 

In all, 640 questionnaires were sent 
out, of which 8.59% were returned, 
Of these, 15 contractors said they had 
made no calls whatever. The remain- 
ing 40 called upon 933 prospects with 
the following results: 


Immediate Work—85 Jobs 
Plumbing 664% $11,276.36 
8,677.50 


Promised For Later Date—151 Jobs 


Plumping $15,897.00 
Total, 236 Jobs ....... $46,122.86 


The average job under the heading 
“Immediate Work” was $234.75 and 
the average of the jobs promised for 
a later date, $173.00. On the basis of 
933 total calls, each call represented 
a potential sale of $49.43. 

The survey showed wide disparity 
in the number of calls made by the 
40 reporting contractors. Two con- 
tractors in the group made approxi- 
mately half of all the solicitations re- 
ported, one 200 calls, and the other, 
247. The average number of calls 
made per contractor in quest of new 
business was only 11. 

The reports ranged from an ex- 
treme of one contractor who reported 
he had not received a single call and 
one who had made one call but had not 
obtained any business, to the contrac- 
tor who made 247 calls, obtained 9 
jobs for plumbing totaling $781 and 
heating $638, and the prom’se of 94 
jobs of plumbing totaling $9,800, and 
heating $1,400. 

Lack of well directed sales effort 
is evident in a number of instances 
where many calls were made and only 
a relatively small volume of business 
obtained. While the number of com- 
pleted questionnaires returned was dis- 
appointingly small, only 55 out of 640, 
data does show conclusively that those 
contractors who put forth an adequate 
effort were well repaid. 
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Pittsburgh Engineers 
Inspect Buildings 


pirrssuRGH—The Pittsburgh chapter 
of the A.S.H.V.E. met February 11, 
and we 125 members and guests at- 
tended two inspection trips which took 
the place of the customary monthly 
technical program. 

The first trip was through the new 
Pittsburgh Post Office and Federal 
Court Building. The party was first 
taken to the offices of the Weather 
Bureau where the Bureau’s many in- 
struments were shown. The fans which 
supply air for the ventilation of the 
court rooms were inspected along with 
the temperature control equipment. 
The party was taken to the several 
machinery rooms in the sub-basement 
where the vacuum pumps, house 
pumps, fire pump, refrigeration com- 
pressors, sump pumps, and sewer 
ejectors were located. The program 
clock and the remote control switch- 
board for the operation of zoning 
valves in the heating system were also 
examined. 

Leaving the Post Office the group 
journeyed to the new studios of radio 
station KDKA in the Grant Building. 
Here the visitors were shown through 
several of the studios which were not 
in use. At this time H. M. Reading of 
Johns-Manville explained briefly the 
method of applying sound insulation 
material to the walls, floors, and ceil- 
ings of the studios and the ducts of 
the air conditioning system. 


Ontario A.S.H.V.E. Chapter to be 
Hosts this Summer 


Toronto, Ont.—One of the features 
of the February meeting of the On- 
tario chapter, A.S.H.V.E., was an an- 
nouncement by President W. R. Black- 
hall, that the parent body had ac- 
cepted the invitation of the Ontario 
chapter to hold its semi-annual meet- 
ing as guests of the chapter. Steps 
were immediately taken at the meet- 
ing and at a special meeting of the 
board of governors of the Ontario 
chapter to organize committees to 
take in hand the necessary work in 
connection with this convention. 

E. Holt Gurney will act as general 
chairman of the committee with 
Major L. I. Anthes as vice-chairman. 
These two officials will be assisted 
by committees. The summer meeting 
is scheduled to be held in Toronto 
during the last week in June. 

The subject of the evening’s talk 
was “Boiler Combustion,” by Wm. C. 
Kelly, combustion engineer, of the 
Iron Fireman Mfg. Co., Ltd., Toronto. 
He dealt with every phase of the sub- 
ject from the transmission of heat to 
the present trend in large cities to 
eliminate the cleaning of buildings by 
insisting that all boiler installations 
be of the smokeless combustion type. 


National Oil Burner Dealers Association Announces Tentative 
Program for First Convention 


New YorK—tThe first convention of 
the National Oil Burner Dealers Asso- 
ciation, to be held here at the Penn- 
sylvania Hotel, April 2-3, promises to 
be an interesting one from the stand- 
point of the oil burner industry, 
inasmuch as present indications are 
that the attendance of manufacturers, 
manufacturers’ representatives, deal- 
ers, factory branch managers, oil 
burner salesmen, and those connected 
with allied industries will exceed the 
attendance at previous conventions. 

Arrangements have been made by 
a general committee of 100, represent- 
ative of the chief oil burner marketing 
centers of the country, to provide a 
program that will attract those inter- 
ested in the oil burner business. The 
tentative program follows: 


APRIL 2 
10 a.m.—Meeting of the board of di- 
rectors. 
2p.m.—Annual meeting and election 
of officers. 
8 p.m.—Meeting of the new board of 
directors. 
APRIL 3 
10 a.m.—Morning merchandizing ses- 


sion, Presiding officer, R. S. Bohn, 
president of Preferred Utilities Man- 
ufacturing Company. 

Speakers: Walter O. Harvey, presi- 
dent, Harvey-Whipple, Inc.; R. P. 
Babcock, New England sales man- 
ager, Petroleum Heat and Power 
Co.; F. H. Van Blarcom, general 
manager, Lynn Products Co. 
2p.m.—Afternoon merchandising ses- 
sion, Presiding officer, John W. 
Scott, president of Buckley & Scott 
Utilities, Inc. 

Speakers: John A. Berghoff, vice- 
president and general manager, 
Wayne Oil Burner Corp.; Ralph B. 
Wilson, vice-president, Babson’s 
Statistical Organization; W. A. 
Scherff. manager oil furnace sales, 
General Electric Co. 


The banquet and ball at 7 p.m. April 
3 promises to be an attractive affair. 
Some of the speakers are: Dr. Tehyi 
Hsieh, internationally known orator; 
Major Charles T. Harding, e'ection 
commissioner of Boston; R. M. Sher- 
man, president of AOBA and Silent 
Glow Oil Burner Corporation; Leonard 
C. Smyth, president, NOBDA, and 
Arthur W. Clark, executive director, 
NOBDA. 


Bituminous Coal Research 
Names Committees 


WASHINGTON—Appointment of stand- 
ing committees of Bituminous Coal 
Research, Inc., have been announced 
by President John C. Cosgrove. 

The committee to recommend labor- 
atory facilities to the board of di- 
rectors is composed of George K. 
Smith, Sunday Creek Coal Co., Colum- 
bus, Ohio, chairman; L. W. House- 
holder, R. & P. Coal Co., Indiana, Pa.; 
R. H. Sherwood, Central Indiana Coal 
Co., Indianapolis; Col. W. D. Ord, Em- 
pire Coal & Coke Co., Landgraff, W. 
Va., and W. A. Marshall, Lincoln Coai 
Co., New York. 

The research program committee is 
headed by H. N. Eavenson, Clover 
Splint Coal Co., Pittsburgh, chairman; 
R. L. Rowan, Stonega Coke & Coal Co., 
Philadelphia; L. H. Dayhoff, Little 
Betty Coal Mining Corp., Chicago; 
B. R. Gebhart, assistant to president, 
Appalachian Coals, Ine., Cincinnati, 
and J. W. Carter, Carter Coal Co., 
Washington. 

The committee on standards of per- 
formance composed of Mr. Gebhart, 
and five members of the Committee of 
Ten, as follows: Thomas A. Marsh, 
representing the stoker’ industry; 
Homer R., Linn, the boiler and radiator 
industry; J. Harvey Manny, the warm- 
air heating industry; H. M. Hart, heat- 
ing contractors, and J. H. Walker, the 
A.S.H.V.E. 


Denver to Hold Modernizing Fair 


DENVER—A large-scale housing ex- 
hibit, to be known as the “Denver 
Modernization Fair,” will be held here 
during the two weeks beginning April 
20. Exhibits will include displays of 
products and probably a model home. 

The Colorado Construction League, 
a statewide organization of all build- 
ing trades, is sponsoring the fair, 
which has been endorsed by FHA and 
the local Chamber of Commerce. 


Detroit A.S.H.V.E. Hears Talk 
on Electrical Marketing 


Detroir — Seventy members and 
guests attended the January 8 meet- 
ing of the Detroit chapter, A.S.H.V.E., 
sponsored by the Detroit Edison Com- 
pany. The speaker was F. M. Dean, 
chief assistant superintendent of the 
Detroit Edison Company electrical sys- 
tem. In discussing his subject, ‘“De- 
livering the Juice,” Mr. Dean pointed 
out the similarity between marketing 
electricity and any manufactured prod- 
ucts. He also discussed the economics 
of a steam generating plant located 
at the point of greatest concentration 
of industry as compared with water 
power where the electricity must be 
transmitted great distances. After the 
talk the picture “Convention City” was 
shown. 
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NRA Delays Decision on Wage Rate Exemption for New England 
Heating Contractors 


WaASHINGTON—NRA has not yet de- 
cided whether it will permanently 
exempt certain members of the heat- 
ing, piping, and air conditioning con- 
tractors industry, located in the states 
of Massachusetts, New Hampshire, 
and Vermont, from the terms of that 
industry’s code, which imposes on its 
members a minimum skilled wage rate 
of $1.20 per hr. for journeymen steam- 
fitters. It is expected, however, that 
a decision will be rendered shortly. 

This subject was aired, with some 
heat, at a hearing held in the Copley- 
Square Hotel in Boston, before Deputy 
Administrator Robert N. Campbell, on 
January 25. From statements made 
at that hearing it appears that groups 
of members of this industry from cer. 
tain cities and towns in Massachusetts, 
New Hampshire, and Vermont had 
previously secured from NRA, an or- 
der temporarily exempting them from 
payment of the required wage rates. 

The hearing was held to determine 
whether such exemptions should be 
terminated, or continued indefinitely. 
The points at issue affected both the 
heating and plumbing industries, and 
representatives of both trades were 
present and advanced arguments for 
and against such action. The conten- 
tion principally discussed was _ that 
payment of the skilled wage rate of 
$1.20 per hr. meant ruin for industry 
members operating in the smaller 
communities. Proponents of the re- 
moval of the exemption argued that 
all members of the industry shou'd 
be subject alike to the terms of the 
code. 

Among those who appeared at the 
hearing and advocated the continu- 
ance of the exemptions were: William 
H. Dolan, the Jennison Co., Fitchburg, 
Mass.; Ernest R. Holmes and Harry 
D. Robinson, both of Worcester, Mass.; 
Charles W. Noble, Pittsfield, Mass., 
representing the heating and piping 
contractors of Pittsfield, Lenox, Da!- 
ton, and of southern Berkshire; Ben- 
jamin Orr, Orr & Rolfe Co., Concord, 
N. H., and Joseph H. Valliere, La- 
conia, N. H., representing the Master 
Plumbers Association of New Hamp- 
shire. 

Opposing the continuation of the 
exemptions were: Thomas O’Cal- 
laghan, Boston, representing the Di- 
visional Code Authority of the Heat- 
ing, Piping and Air Conditioning Con- 
tractors; Joseph C. Fitts, New York. 
representing the Divisional Code Au- 
thority for Heating, Piping and Air 


Conditioning Contractors Industry; 
Harry F. Hobart, Taunton, Mass., 
chairman of the Administrative 


Agency for southern Massachusetts; 
H. E. Whitten, Boston, representing 
the Administrative Committee of the 
Metropolitan Boston Heating, Piping, 
and Air Conditioning Contractors 


Code Authority; John B. Feehan, 
chairman of the Administrative Com- 
mittee for northeastern Massachusetts; 
Walter H. Oleson, Boston, secretary 
of the Regional Administrative 
Agency; Franklin E. Darling, Fall 
River, Mass., representing Fall River 
Master Plumbers Association; A. A. 
Gillis, Belmont, Mass., general or- 
ganizer, United Association of Plumb- 
ers and Steamfitters; Michael Gar- 
rett, general organizer, United As- 
sociation of Journeyman Plumbers 
and Steamfitters; Edward Goggin. 
Springfield, Mass., representing United 
Association of Journeyman Plumbers 
and Steamfitters. 


N. J. Contractors Form Association 
to Fight Code 


NEWARK—Dissatisfied with the NRA 
Code for the heating, piping and air 
conditioning contractors industry, 200 
of the smaller contractors have started 
forming their own association. 

The break in relations, according to 
Ira Morris, secretary of the Newark 
Master Plumbers Association, resulted 
because the code was drawn, they 
claim, for the benefit of the large con- 
tractors, and despite the fact that 
90% of house heating plants are in- 
stalled by the small contractors. 

Secretary Morris told HEATING AND 
VENTILATING that articles of incorpora- 
tion are being drawn and until they 
are approved by the Secretary of 
State, the sronsors of the new asso- 
ciation had decided not to disclose de- 
tails of incorporation. 

“But it is safe to say,” he contin- 
ued, “that the small contractors will 
have their own _ state association. 
starting with a membership of 200 
and having as their chief aim the 
drawing up of a code for their own 
protection. 

“As drawn at present the NRA code 
is favorab’e only to the concerns hav- 
ing large contracts. The house-heat- 
ing contractor, who does 90% of the 
installations, is not provided for. This 
new group is designed to take care 
of h’s interests. 

“Master plumbers all over the state 
are joining in the new movement and 
as soon as the incorporation papers 
are approved we will call a statewide 
meeting for the purpose of organ- 
izing.” 


Code Authority Recognized 


WASHINGTON—NRA_ announced on 
February 16 recognition of the follow- 
ing personnel of the code authority 
for the warm-air furnace industry: 
H. T. Richardson, Richardson & Boyn- 
ton Co., New York; Dana W. Norris, 
The Lennox Furnace Co., Syracuse, 


N. Y; A. F. Frazee, Rudy Furnace Co 
Dowagiac, Mich.; C. Ackerson, Agri. 
cola Furnace Co., Gadsden, Ala. 

Also recognized was E. C, Fox, In. 
dependent Register Mfg. Co,, Cleve- 
land, as a member of the warm-air 
register manufacturing industry, 

The Code Authority for the warm- 
air furnace manufacturing industry 
has made application for approval of 
a $28,788 code administration budget 
for the year ending December 31, 1935, 
and a basis of contribution from in- 
dustry members to cover said budget. 

The suggested basis of assessment 
is 2/5 of 1% of the net sales made 
in 1934. The total estimated sales 
volume for the industry for 1934 js 
$7,500,000. 

The fan and blower industry Code 
Authority has made application for 
approval of its proposed $14,600 bud- 
get, and the basis of contribution, for 
the period from January 1, 1935 to 
December 31, 1935. The basis of con- 
tribution is 1/5 of 1% on the gross 
sales for 1934, payable in quarterly 
installments. 


Survey Bureau Approved for 
Insulation Contractors 


NEw YorK—NRA announced Feb- 
ruary 18 approval of a disinterested 
bureau for the insulation contractors 
industry which is designed to estimate 
amount of work to be done on each job 
before bids are placed in the New York 
and New Jersey areas. 

Under the plan as approved, the 
Code Authority is authorized to pro- 
vide a disinterested bureau of estimat- 
ors to determine the quantity of in- 
sulation needed for each job. This data 
is turned over to those making bids 
and to the builder. The bureau be- 
comes effective March 6, unless good 
cause to the contrary is shown. 


Hobson Talks on A.C. 


BIRMINGHAM—The way in which air 
conditioning has increased comfort in 
private homes and public buildings and 
has meant increased business for stores 
and other business enterprises install- 
ing it was stressed by L. H. Hobson, 
district manager of the air condition- 
ing department of General Electric 
Company, before the Birmingham Real 
Estate Board at Mary Beard’s Tearoom. 


A.C. for Shoe Repair Shop 


Cuicaco—One of the first, if not the 
first, shoe repair shops to be air con- 
ditioned is that of Sam, The Shoe 
Doctor, at 129 West Washington 
Street. It will have cooled, condi- 
tioned air for summer as well as com- 
plete winter air conditioning from the 
same system supplying the American 
National Bank Building. 
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Konzo Talks in Chicago 


Cuicaco—Seichi Konzo, special re- 
search associate at the University of 
Illinois, addressed the Illinois chapter 
of the A.S.H.V.E. at its January meet- 
ing, January 14. The subject was 
“Forced Air Heating and Cooling in 
the Research Residence, Urbana.” 

The first portion of Mr. Konzo’s talk 
was devoted to the heating of this 
residence. He began with a brief de- 
scription of the plan and general con- 
struction of this house and outlined 
the type of heating system used. This 
part of his talk contained much valu- 
able data regarding proper register lo- 
cation, diffuser design, and air veloc- 
ities. Mr. Konzo insisted that more 
attention must be paid to those instal- 
lation factors which play so large a 
part in the success of the heating 
plant. 

The larger portion of the talk was 
given to the summer cooling problem. 
During summer, all of the return 
ducts, with the exception of the central 
one containing the cooling coil, were 
blocked. The refrigerating unit con- 
sisted of a four cylinder compressor 
driven by a 3hp. motor, a double pipe 
condenser, and an evaporator, using 
direct expansion of freon placed in the 
central return duct. Control was by 
a room thermostat placed in the sec- 
ond floor hall to maintain constant 
room temperature Provision was made 
for providing outdoor air for cooling 
during the night, and also for ventila- 
tion when the cooling plant was oper- 
ating. 


Oil Down in N.Y. 


New YorkK—Effective Friday, Febru- 
ary 22, Standard Oil Company of New 
Jersey reduced tank car and terminal 
prices of fuel oils at New York \% cent 
per gallon. Prices now stand as fol- 
lows: industrial fuel oil, 4 cents; 
distillate fuel oil, 4% cents; No. 1, 6 


cents; No. 2, 4% cents; No. 4, 4% 
cents. 


Jobbers Did $165 Million 
Business in '34 


WasHINGTON—According to a sur- 
vey made by Stanley L. Kedzierski, 
of the Bureau of Foreign and Domestic 
Commerce, plumbing and _ heating 
wholesalers did 16% more business in 
1934 than in 1933. The volume of 
their business in 1934 was $165 million. 
The estimated net sales of these whole- 
Salers for the years since 1929 were: 


Estimated Net Per Cent of 
Sales, Million Dollars 1929 
498 100 
280 56 
143 29 
165 33 


Code Authorities Submit Budgets; Several Decisions Pending 
on Routine NRA Matters 


WASHINGTON—No decision has as 
yet been given by NRA on the ques- 
tion as to whether certain pump manu- 
facturers who make pumps included 
in other appliances come under the 
pump code or under the various ap- 
pliance code. The hearing on this 
matter was held January 4. Another 
hearing was scheduled for February 
28 to determine whether the Hydraulic 
Institute, sponsor of the pump manu- 
facturing industry code, is truly rep- 
resentative of the industry. 

NRA approved, January 16, plans 
for the organization of agencies and 
procedure for the handling of trade 
practice complaints arising within the 
pump manufacturing industry. 

Neither has a decision been given 
in the matter of the adoption of 
recommended amendments to the oil 
burner code, the most important of 
which was the overhead cost formula. 
These amendments are now in the 
hands of the Oil Burner Code Au- 
thority where they were sent for fur- 
ther study and revision. 

The code authority for the va've 
and fittings manufacturing industry 
has made application for approva' of 
its $97,800 budget and basis of con- 
tribution for the period of January 1, 
1935 to December 31, 1935. The basis 
of contribution is one-fourth of 1% 
of the dollar sales of the members 
of the industry based on a 12-months 
average derived from the sales for the 
18 months’ period beginning January 
1, 1933 and ending June 30, 1934. 

The valve and fittings manufactur- 
ing industry code author‘ty was rec- 
ognized by NRA February 23. Mem- 
bers are: Howard Coonley, Walworth 
Co., New York; Herbert C. Stockham, 
Stockham Pipe & Fittings Co., Birming- 
ham, Ala.; Charles R. Crane, Crane 
Co., Chicago; George M. Naylor, Fair- 
banks Co., New York; Frank A. Mil- 
ler, Rennselaer Valve Co., Troy, N. Y.; 
Charles A. Brown, The Lunkenheimer 
Co., Cincinnati; George C. Newbury, 
Jay H. Newbury & Son, Inc., Goshen, 
N. Y., and Roberts E. Bryant, Lock- 
port Fittings Co., Lockport, N. Y. 

NRA announced February 23 av- 
proval of an amendment to the code 
of fair competition for the air valve 
industry, providing for a mandatory 
budget system. The amendment be- 
comes effective March 11, 1935, unless 
good cause to the contrary is shown 
before that date. 

NRA, February 21, announced the 
code authority for the warm-air reg- 
ister industry has submitted a pro- 
posed code amendm2:nt to provide for 
adjustment of quotations on bids to 
price increases. 

The supplementary code authority 
for the pipe tool manufacturing in- 
dustry, a division of the fabricated 
metal products manufacturing and 


metal finishing and metal coating in- 
dustry, has applied to NRA Board for 
approval of its $4,000 budget and 
basis of contribution for the period 
from September 3, 1934 to June 16, 
1935. 

The basis of budget assessment is as 
follows: Forty-five one-hundredths of 
one percent (.45 of 1%) of the net dollar 
volume of shipments of the production 
of the industry made by each mem- 
ber of the industry for the year 1933 
to be collected in equal monthly in- 
stallments, provided, however, that 
the first installment may cover aggre- 
gate assessments prior to the approval 
of the budget. 

The code authority for the industry 
of wholesale p'umbing products, heat- 
ing products and/or distributing pipe, 
fittings, and valves has applied to 
NRA for approval of its budget for, 
and of the basis of contribution by 
members of the industry to, the ex- 
pense of administering the code for 
the period from November 5, 1934 to 
November 4, 1935. 

Approval also has been asked for 
budgets and bases of contribution for 
the regional code authorities within 
divisions Nos. 1 and 3, the budgetary 
period being the same as that for the 
national code authority. 

The total amount of each of the 
proposed budgets follows: national 
code authority, $50.000; Division No. 
1 code authority, $23,716 66; Division 
No. 3 code authority, $12,000. 

An NRA administrative order has 
denied the application of the Kohler 
Co., Kohler, Wis., for exemption from 
the cast-iron boiler and radiator code 
to the extent necessary to vermit it 
to sell products of the industry to 
wholesalers of such products for in- 
stallation in buildings of any agency 
or instrumental'ty of the United 
States or any state, municipal, or 
public authority, at prices not more 
than 15% below its price or prices 
filed in accordance with the require- 
ments of the code. 

The code authority for the Unit 
Heater and/or Unit Ventilator Manu- 
facturing Industry has made applica- 
tion to NRA for approval of its budget 
for, and the basis of contribution by 
members of the Industry to, the ex- 
pense of administering the code for 
the period from January 1, 1935 to 
December 31, 1935. The total amount 
of said budget for the said period is 
$13,250. 

NRA announced February 7 that 
the warm-air register industry code 
authority has submitted a proposed 
$5,000 budget and basis of contribu- 
tion for the period from January 18, 
1935 to January 18, 1936. The basis 
of contribution is proposed at % of 
1% on the 1934 sales. 
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Omaha Air Conditioning Installations Doubled in 1934, Accord- 
ing to Report of Nebraska Power Company 


Omana—Installations of air condi- 
tioning equipment in Omaha during 
1934 totaled 38, according to a report 
by F. L. Campbell, Jr., of the air con- 
ditioning department of the Nebraska 
Power Company. This more than 
doubled the installations made in the 
previous years. The following table 
shows all the installations made up to 
and including 1934. 


formation on any or all phases of an 
installation. His duties were also to 
contact furnace dealers, sheet metal 
men, refrigeration companies, archi- 
tects, and consulting engineers. 

The air conditioning library was 
started in the offices of the Nebraska 
Power Company, and many men have 
taken advantage of it. In fact, some 
have taken what amounts to a short 


AIR CONDITIONING INSTALLATIONS IN OMAHA 


1934 PRIOR TO 1934 TOTAL 

TYPE NUMBER Hp. NuMBER Hp. NUMBER Hp. 

4 20.5 5 81.0 9 IOI.5 


‘The company also reported on the 
heating and ventilating equipment in- 
stalled in that territory in 1934: 


1934 EQUIPMENT SUMMARY FOR 


OMAHA 
UNITS Hp. 
Furnace Fans .......... 340 85 
Attic FANS 60 12 
Commercial Exhaust Fans. 60 15 
Domestic Oil Burners..... 430 ~=108 
Domestic Cooling ....... 12 23 
Commercial Cooling ..... 26 86321 
Miscellaneous (Washers, 


According to Mr. Campbell this 
utility organized its air conditioning 
department in August, 1932. One man 
was assigned to the work. His duties 
were to create an interest in and to 
assist and advise on air conditioning 
installations. The first four or five 
months were spent in creating and or- 
ganizing a semi-monthly meeting of all 
men interested and in building up a 
library where anyone interested in air 
conditioning could obtain complete in- 


course in air conditioning. 

This air conditioning department 
has been of aid to the manufacturers 
in helping them organize their sales 
outlet in this territory. The work also 
consists of helping the dealers educate 
their men and, if necessary, help them 
figure the jobs which they are bidding. 

Most of the time of this department 
is now spent in promotional work and 
a great deal of general advertising is 
done. This is by direct-by-mail pieces, 
hewspaper ads, radio, and talks before 
women’s clubs and interested groups. 
When definite prospects are obtained, 
they are referred to the dealers selling 
the type of equipment suitable for the 
particular installation. 

Since the air conditioning depart- 
ment was organized, an engineer has 
been added to the personnel. His duties 
are to work with the manufacturers 
and dealers, aiding them in working 
out proper specifications for their in- 
stallations. He also is available to give 
advice to customers who are planning 
to install air conditioning. 


Municipal Heat Plant Completed 


BrookLtyN—Engineers wiped the last 
joint on Brooklyn’s municipal steam 
distribution plant February 2. A 
single battery of boilers eventually will 
heat five borough buildings, under 
plans worked out by Borough Presi- 
dent Raymond V. Ingersoll, Borough 
Engineer Philip A. Farley, and Public 
Works Commissioner Charles R. Ward, 
and save the city, they said, an esti- 
mated $40,000 a year operating ex- 
pense. No extra boilers were necessary, 
since the plant in the Municipal Build- 
ing on Joralemon Street was made big 
enough to heat a projected, but still 
unbuilt, new wing. 


Urge Separation of Contracts 


WINNIPEG, Man.—One of the features 
of the annual meeting of the Greater 
Winnipeg Association of Sanitary and 
Heating Engineers held recently in the 
St. Regis Hotel, was the passing of a 
resolution to be presented to the Fed- 
eral government. The resolution, unani- 
mously adopted, asked for the asso- 
ciation to support a petition being cir- 
culated, to be presented to Premier 
R. B. Bennett and the Department of 
Public Works, that contracts on public 
works for heating, ventilation, plumb- 
ing, and electrical work be not in- 
cluded in general contracts, but be let 
separately to the trades concerned. 


Coal Prices Up in Denver 


DENVER—Coal prices in the Denver 
trade area rose to a new level re. 
cently when the minimum floor costs 
approved by Washington officials 
were put into effect by the retail cog} 
code authority of Division 38. A gam. 
ple comparison of the increase is: 
2¥%-in. lump, formerly $5.40 and $5.95 
per ton, now $5.80 and $5.70, 

The increase was the culmination 
of 10 months strenuous effort by coaj 
men to have a compulsory minimum 
price schedule established, and igs jp 
sharp contrast to the recent sharp 
drop in the price of gas for house. 
heating purposes, followed by a door. 
to-door canvass to increase the use 
of gas. 

The new coal prices are meeting 
with strenuous opposition from two 
sources—recalcitrant coal dealers and 
large steam coal users. Cases have 
been filed with the enforcement di- 
vision of NRA against two alleged 
violators of the price provisions. The 
Denver school board has canceled its 
coal contracts and is buying in the 
open market, and the relief adminis- 
tration is ignoring its contracts and 
obtaining coal through the city con- 
tract. 


Prices Low 


San Francisco— According to the 
Northern California Plumbing and 
Heating Wholesalers Association there 
is a difference of at least 40% be 
tween the present cost of plumbing and 
heating equipment and its 1926 price 
level. 

This information is contained in 
newspaper advertising being run by 
the association. 


$7.5 Million of Furnaces in 1934 


WasHincton—The Code Authority 
for the warm-air furnace manufactur- 
ing industry has made application to 
NRA for approval of a $28,788 code 
administration budget for the year 
ending December 31, 1935, and a basis 
of contribution from industry members 
to cover said budget. 

The suggested basis of assessment is 
2/5 of 1% of the net sales made in 
1934. The total estimated sales volume 
for the industry for 1934 is seven and 
one-half million. 


N. J. Firms Incorporate 


TRENTON—Two new concerns were 
recently incorporated here: Norair En- 
gineering Corp., Newark, air condition- 
ing equipment, 2,500 shares, no par, 
Harold H. Fisher, agent; and R. J. 
Cleary Heating Corp., Union City, 
heating apparatus, $125,000, Morton 
Isaacs, agent. 
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Airtemp Holds First Annual 
Convention in Detroit 


Detroit—The first national conven- 
tion of distributors of Airtemp, Inc., 
air conditioning sales organization for 
the Chrysler Motor Corporation’s 
Amplex division, was held here on 
February 14-16, with H. C. Jamerson, 
former Frigidaire official, now general 
sales manager of Airtemp, presiding. 

Mr. Jamerson traced the h‘story of 
air conditioning and of Airtemp since 
its organization last year at the open- 
ing session of the convention and set 
forth the sales, merchandising, and 
manufacturing program for the com- 
ing year. He introduced E. S. Chap- 
man, president of the Amplex divi- 
sion of Chrysler, who reviewed the 
accomplishments of the manufactur- 
ing company and gave plans for manu- 
facturing expansion. 

Walter P. Chrysler, Jr., president of 
Airtemp, predicted that the greatest 
year in the history of air condition- 
ing is at hand and urged an aggres- 
sive campaign to sell Airtemp equip- 
ment during the year. The members 
of the engineering staff were intro- 
duced and Fred M. Zeder, executive 
engineer of Chrysler, talked on “Chrys- 
ler Engineering Aims and Ideals.” A. 
C. Staley, chief engineer of the air 
conditioning division, displayed and 
discussed the new 1935 line. J. C. 
Chambers, executive engineer of Air- 
temp, talked on “The Importance of 
Engineering and Sales.” 

Business sessions were held morn- 
ing and afternoon on Thursday and 
on Friday morning, with the after- 
noon devoted to visits to the Dodge 
Brothers and Amplex plants. At the 
banquet in the evening Mr. Jamerson 
acted as toastmaster, introducing W. 
P. Chrysler, Jr., and K. T. Keller, 
president of the Dodge Brothers di- 
vision and general manager of Chrys- 
ler. 


Gale Promoted 


DENVER—Charles W. Gale, superin- 
tendent of the industrial gas, com- 
mercial gas and district steam heating 
division of the Denver new business 
department, Public Service Company 
of Colorado, has been promoted to new 
business manager of the Knoxville 
(Tenn.) Gas Company. 

Mr. Gale, a native of Atlanta, is a 
graduate electrical engineer and fol- 
lowed his profession in Alaska. He was 
with the Emergency Fleet Corporation 
during the war and was in China as 
sales engineer forthe American Trad- 
ing Company. He joined the Doherty 
organization as industrial fuel sales 
engineer for the Public Service Com- 
Pany of Colorado in 1923 and was 
made superintendent of the division in 
1927. He is vice-chairman of the In- 
dustrial Gas Section of the American 
Gas Association. 


A. M. Byers Co., Pittsburgh, Pa., an- 
nounces that Egleston Bros. & Co., Inc., 
539 Borden Ave., Long Island City, 
N. Y., have become associated as dis- 
tributors of the company’s wrought 
iron plates and sheets for the New 
York district. 

DeEcATUR Pump Co., Decatur, Ill., has 
appointed J. A. Worsham as general 
sales manager. 

FeppERS MANUFACTURING Co., INC., 
Buffalo, N. Y., has opened a factory 
branch at 106 
East 19th St. 
New York. Frank 
Haag, formerly 
branch manager 
at Cincinnati is in 
charge of the new 
office. Mr. Haag 
has had long ex- 
perience in the 
experimental and 
engineering de- 
partments at the 
factory. 

H. A. TurusuH & Co., Peru. Ind., has 
appointed W. D. Carter, 3719 Granby 
St., Norfolk, Va., as its southern repre- 
sentative, covering Virginia, North and 
South Carolina, Georgia, and Florida. 


THE IpEAL Evectric & Mre. Co., 
Mansfield, Ohio, has appointed Ray P. 
Tarbell manager of its welding di- 
vision. Mr. Tarbell has been in the 
welding industry and its development 
since 1918. This includes 13 years 
with the Lincoln Electric Company as 
sales engineer and district manager, 
two years with Robt. E. Kinkead, Inc., 
consulting welding engineer, and two 
years as manager of welding Elec- 
trode division of Babcock & Wilcox 
Company. 

KELVINATOR Corp., Detroit, has ap- 
pointed Walter L. Jeffrey as manager 
of its newly-formed operations division 
of the advertising and sales promotion 
department. Mr. Jeffrey has been with 
the sales promotion department for 
the past five years. 

THE LINDE Propucts Co., New 
York, announces a new motion picture 
available for industrial and school 
showings. The film is entitled “The 
Multi-Flame Lindewelding Head,” and 
provides a graphic description of the 
usefulness of this new fast method of 
pipe line welding introduced recently. 

The film is available only in the 16 
mm, size and will be furnished free of 
charge for showings to _ industrial 
groups, schools, and similar meetings. 
Details on request. 

OZONE PuRE AIRIFIER Co., 1455-1457 
West Congress St., Chicago, announces 
that Henry Hamilton, associated with 
that company for years as eastern 
sales engineer, is again devoting his 
time to the sale of the company’s 
ozone equipment. He is located at 500 
Eagle Rock Ave., West Orange, N. J. 


THE PerRMuTIT Co., 330 West 42nd 
St., New York, has appointed George 
A. Draude domestic sales representa- 
tive to cover northeast New York. Mr. 
Draude’s headquarters are at Roches- 
ter, N. Y. 

Sarco Co., Ine., New York, has 
opened a branch office at 1025 Broad 
St., Newark, N. J. Walter Andrews 
and H. W. Angelery are in charge. 

SavaGE ArMsS Corp., New York, has 
appointed as its metropolitan New 
York distributor the General Appli- 
ance Corporation, which is also metro- 
politan distributor of Delco Heat 
products. 

Mumford-Hinrichsen, Inc., continues 
as a special distributor of Savage’s 
Zephyr Air equipment, concentrating 
on the architectural, engineering, and 
contracting fields. 

Display and demonstrating models 
of the equipment have been installed 
in the new quarters of General Ap- 
pliance Corp., 101 Park Ave., New 
York. A number of dealers have al- 
ready been appointed in New Jersey, 
Long Island, Bronx, and Westchester 
and an active campaign has been 
launched to complete the dealer or- 
ganization throughout the territory 
within the next 30 days. 

THE VILTER MANUFACTURING Co., 
Milwaukee, has appointed H. C. Guild 
manager of its eastern regional divi- 
sion. Mr. Guild, well known in the 
refrigerating engineering industry, has 
been an active member of the A.S.R.E. 
and N.A.P.R.E., is one of the foremost 
designers of evaporators, and is the 
author of many papers on the im- 
proved design of evaporating coils as 
well as on condensers. He is also a 
member of the 
National Educa- 
tional Committee 
of the N A.P.R.E. 
He was formerly 
with A. M. Byers 
Company with 
whom he was for 
several years con- 
sulting engineer 
and associated 
sales manager 


YorK Ice Macninery Corp., York, 
Pa., has elected Elmer A. Klein- 
schmidt, vice-president. He is a native 
of Missouri who began his business 
career with the National Enameling 
and Stamping Co., St. Louis, and in 
1911 became associated with the St. 
Louis branch of York. In 1927, Mr. 
Kleinschmidt was elected secretary 
and general assistant treasurer, a posi- 
tion he held until his recent election. 

Youne Raprator Co, Racine, Wis., 
has appointed R. C. Overstreet as pur- 
chasing agent. Mr. Overstreet was 
formerly with Mueller Furnace Co., 
Milwaukee, and purchasing agent for 
Nash Motors Co., Racine. 


Heating and Ventilating © March, 1935 


57 


NEWS 


OF THE MONTH 


Beverly S. King 


WASHINGTON — Beverly S. King, NRA 
Deputy Administrator in charge of a 
number of heating and ventilating in- 
dustry codes and the originator of the 
idea of a master code for the whole 
industry, was struck and killed here 
by an automobile March 4. Mr. King, 
who was formerly a New York archi- 
tect, was one of the designers of the 
Engineers Club in New York and 
other buildings, and was considered 
an authority on philately and had one 
of the finest collections of twentieth 
century stamps in the country. He 
was 56. 


Construction Code Has 
Low Assessment 


Wasuincton—The Construction In- 
dustry has been cited by the NRA 
Budget Section as being one of six in- 
dustries which have the lowest per- 
centage of assessment rates as €om- 
pared to volume of business. For the 
purposes of this survey the provisions 
in the 20 chapters of the Construction 
Code were consolidated and computed 
as a unit. The survey included more 
than 600 code budgets. 


New Coke Ovens for Camden 


CAMDEN, N. J.—Work on the con- 
struction of 37 new coke ovens at the 
Camden Coke Plant of the Public Ser- 
vice Electric and Gas Company is 
scheduled to start at once. The addi- 
tional ovens will double the present 
capacity of the plant. 

The Koppers Construction Company 
of Pittsburgh was awarded the con- 
tract for building the ovens. 


New Officers for Canadian Group 


CaLGAaRy, ALTA.—The annual meet- 
ing of the Calgary Association of 
Sanitary and Heating Engineers, held 
recently at the York Hotel, was at- 
tended by practically every member. 
At the conclusion of the dinner and 
entertainment, the following officers 
were elected for the next year: pres- 
ident, H. Morton; vice-president, Gor- 
don Hoar; directors, F. Deeves, 
Alexander Boyce, A. J. Shrubsall; 
secretary-treasurer, Jack Deeves. 


| Railway A.C. Features 
Missouri Meeting 


Sr. Lours—The St Louis Chapter of 
the A.S.H.V.E. met February 12 at the 
Kingsway Hotel. Following the din- 
ner, H. D. Euwer of the American Car 
& Foundry Company gave an interest- 
ing illustrated talk on the application 
of air conditioning to railway cars, 
following which there was considerable 
discussion by the 30 members and 
guests present. 


COMING EVENTS 


APRIL 2-3, 1935. Convention of the 
National Oil Burner Dealers Associa- 
tion, Pennsylvania Hotel, New York, 
N.Y. 

APRIL 8-9, 1935. Two-day Meeting of 
the American Oil Burner Association, 
Atlantic City, N. J. 

MAY 20-22, 1935. Annual convention 
of the Heating, Piping and Air Condi- 
tioning Contraciors National Associa- 
tion, Hotel Gibson, Cincinnati, Ohio. 
MAY 22-24, 1935. Twenty-Second An- 
nual Spring Convention of the Amer- 
ican Society of Refrigerating Engi- 
neers, Hotel Statler, Detroit, Mich. 
JUNE 11-14, 1935. Annual Convention 
of the National District Heating Asso- 
ciation, Bellevue-Stratford Hotel, Phila- 
delphia, Pa. 

JUNE 25-27, 1935. Fifty-Third Annual 
Convention of the National Association 
of Master Plumbers, Stevens Hotel, 
Chicago, Ill. 

OCTOBER 1418, 1935. Seventeenth 
Annual Convention of the American 
Gas Association, Atlantic City, N. J. 


German H. & V. Congress 


BERLIN, GERMANY—The 14th Con- 
gress of Heating and Ventilating, the 
first in five years, will be held here in 
the Technical High School June 27-28. 
This Congress is one widely attended 
by foreign representatives. 


Charles W. Christian 


CHARLOTTE, N. C.—Charles W. Chris 
tian died January 31 at his home here 
following an illness of about a year, 
Throughout his life he had been 
actively connected with the heating 
and ventilating industry, both as an 
engineer and a contractor, 

Mr. Christian was born in Castine, 
Me., March 9, 1863. He entered the 
heating business in Boston, following 
which he was employed by Walworth 
Co, Tucker & Sons, and Bradley & 
Chapman. For a period of years Mr. 
Christian operated under his own 
name in Boston. 

In 1908, Mr. Christian moved to this 
city to take charge of the American 
Machine & Manufacturing Company’s 
plants. In 1923, he reentered the heat- 
ing and ventilating business ag an 
engineer and contractor in his own 
name, remaining actively in charge 
until his death. 

He is survived by his widow, two 
daughters, and three sisters. 


Offers A.C. Course 


MINNEAPOLIS — Dunwoody Institute 
of this city is offering an evening 
course in air conditioning. with an en- 
rollment of approximately 45 students, 
This class is being taught by Earl V. 
Nelson. 


lons and Room Cooling Occupy Limelight at Engineers’ Meeting 
(Concluded from page 25) 


up units for steam consumption it is 
better to use the heated spaces rather 
than the gross building cubage so 
often used by architects in expressing 
building volumes. For buildings of the 
type considered the authors stated 
that the net heated cubage is usually 
about 80% of the gross cubage. They 
further pointed out that it is not de- 
sirable to use radiator surface as a 
part of the unit figure to measure 
heat requirements. Their objection 
was due to two reasons which have 
often been pointed out before; name- 
ly, that the insta'led radiator may be 
greatly in excess or greatly deficient 
and that figures for steam consump- 
tion based on it are likely to be in 
error. Another reason is that it is 
difficult to convert fan coil surface 
into equivalent direct radiator surface 
with accuracy. On the whole the use 
of radiator surface as the basis of 
comparison is the least satisfactory 
of the three methods discussed. The 
authors were of the opinion that the 
calculated heat loss gives the best 
basis of comparison. A practical dif- 
ficulty in the use of this method, how- 
ever, is that the calculated heat loss 
is so seldom available. To calculate it 
for every building on which heat re- 
quirement figures are needed is a long 


and tedious job. They also pointed 
out that the consumption factor per 
degree-day is not always constant 
throughout the season. This also is a 
find‘ng which has been repeatedly 
pointed out before by other writers. 
The unit consumptions are usually 
most out of line during the mild 
months at the extreme beginning and 
extreme end of the heating season. 
The authors also included some data 
on load factors, maximum demands, 
daily load curves and time of occur- 
rence of peak load for various build- 
ings. In addition they also give brief 
data on hot water requirements for 
various classes of buildings as previ- 
ously published by the National Dis- 
trict Heating Association. 

The session closed with the report 
of the committee on the code for 
testing rad‘ator convectors of which 
Reuben N. Trane is chairman. Instal- 
lation of officers, the report of the 
publications committee and one of the 
technical papers on cooling already 
referred to* occupied the sixth session 
on Wednesday afternoon. The meeting 
came to a close after the passage of 
appropriate resolutions and the usual 
formalities. 


®See page 24. 
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NEW EQUIPMENT 


Minneapolis-Honeywell 
Circulators 


Minneapolis-Honeywell Regulator 
Co., Minneapolis, announces the addi- 
tion of a line of water circulators and 
flow valves to its line for use in im- 
proving hot water systems where, for 
instance, gravity flow leaves certain 
radiators cold, where radiators on the 
ends of mains fail to heat equally with 
those nearer the boiler or where in- 
stallations have been made with pipe 
sizes too small for good gravity cir- 
culation. The installation of a hot 
water system in a new building can 
often use a circulator advantageously 
because of the saving due to the use 
of smaller pipe. 

The water circulators are made for 
114, 2, and 3 in, pipe sizes. Motors used 
in their construction are _ brushless 
type, silent in operation. These motors 
supply high torque without heavy 
momentary line load which would 
cause a fluctuation in current supply 
for other purposes. 

Motors are spring mounted to pre- 
vent vibration noises and shafts are 
oil sealed, thus avoiding troublesome 
packing glands. All sizes are of the 
flanged type with companion flanges 
which make for easier installation. 
Parts which may at any time require 
replacement are easily accessible. 


Flow valves for use with circulators 
or in summer-winter hot water supply 
systems are especially designed for 
this service and therefore do away 
with the necessity of using ordinary 
check valves which are not intended 
for this purpose. The valves are of 
the 45° swinging disc type, permitting 
installation in either horizontal or 
vertical position. The valve seats con- 
sist of brass rings pressed into the 
cast-iron housings and the valve disc 
is also of brass. The shafts are of 
stainless steel. To avoid water leaks 
the packing glands are of spring com- 
pression type. Valves are constructed 
with a manual operation feature but 
may be equipped with motor power 
units if desired. 


Minneapolis-Honeywell hot-water 
circulators 


Sarco trap for high-pressure coils 


Sarco 9-200 Thermostatic 
Steam Trap 


Sarco Co, Inc., 183 Madison Ave., 
New York, has introduced the No. 9-200 
thermostatic steam trap for steady or 
fluctuating pressures from 0 to 200 Ib. 
It is expressly designed for draining 
high-pressure steam coils and removing 
condensate from steam supply lines. 
No field adjustment is required when 
the steam pressure changes. 

The thermostatic bellows is made 
from Sarco helically corrugated tubing 
of heavy wall. The caps have internal 
screw threads of the same pitch and 
profile as the flexible tubing which is 
screwed into the cap, making a strong 
mechanical joint. 

The traps are available in three 
sizes: %, %, and 1 in. 


Low Water Cutoff and 
Duplexswitch 


Minneapolis - Honeywell Regulator 
Co., Minneapolis, has announced a low 
water cutoff and duplexswitch. These 
devices are designed for installation 
in accordance with A.S.M.E. Boiler 
Code in the boiler gauge glass open- 
ings and the major cost of expensive 
piping is saved. 

With these controls, the circuit to 
the burner control opens when the 
boiler water level lowers to the danger 
point, and closes when the normal 
boiler water level is restored, the cir- 
cuit to the burner control is automati- 
cally reestablished and the alarm cir- 
cuit is opened. It can be readily 
changed to the manual reset type of 
control when required. Each standard 
cutoff and switch is equipped with a 
double circuit mercury switch provid- 
ing for the operation of an alarm or 


signal system in addition to its normal 
function. 

On many types of installations, an 
alarm or signal system will warn the 
attendant when the boiler water level 
has lowered to the danger point and 
also simultaneously shut down the 
burner. 


Chrysler Low Price Room Unit 


A room type air conditioning unit, 
to sell at $75, is now in production by 
Chrysler Motors. The new unit per- 
forms summer and winter functions 
of air conditioning when connected 
to a refrigeration and heating source. 
It is expected to open up new outlets 
for air conditioning in hospitals, ho- 
tels, offices, and private homes. 

Announcement of the new unit was 
made by Airtemp, Inc., sales organ- 
ization for the air conditioning prod- 
ucts of Chrysler Motors, following the 
first annual distributors’ convention 
of the organization. Chrysler will 
manufacture for Airtemp, Inc., a com- 
plete line of air conditioning equip- 
ment, from the $75 unit to special 
systems for large hotels and commer- 
cial establishments. 


Allis-Chalmers Reinforced Sheave 


Under the name of Duro-Prace Tex- 
steel sheave, the Texrope Division, 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., is introducing a reinforced steel 
sheave. 

Outside walls of sheaves sometimes 
bend under the strain of excessive 
overloads, with the result that they 
are thrown off true. The outside walls 
of the Duro-Brace sheaves are rein- 
forced by a convex steel plate, which 
strengthens these vulnerable areas so 
as to greatly reduce the possibility of 
distortion, irrespective of the strains 
to which they are subjected. 

Welding at the rim and web, for 
additional strength, and the interior 
grid-type construction, for rigidity, 
which were advantageous features of 
the former design, are retained in the 
new sheave. 


‘4 


Allis-Chalmers steel sheave for 
V-belt drive 
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NEW EQUIPMENT 


Unified Air Conditioners 


A line of air conditioning apparatus 
has been placed on the market by the 
Unified Air Conditioner Co., 322 West 
Michigan St., Duluth, Minn. The line 
consists of five different types of 
equipment. 

Models A and B, which are similar, 
provide in a single unit year ‘round 
air conditioning. They consist of a 
boiler available in four types for hand 
firing, stoker firing, oil, or gas. The 
boiler supplies steam or hot water to 
an extended fin heat exchanger di- 
rectly connected to the sides of the 
boiler and located between the boiler 
and the casing. The exchanger heats 
the air which is distributed through 
the rooms through ducts. In these 
units filtering is provided by renew- 
able cotton media while circulation is 
by means of a multi-blade, double in- 
let, double width fan. Humidifying is 
provided through nozzles. Cooling 
water can be circulated through the 
heat exchanger for cooling in the 
summer or an independent cooling de- 
vice can be used. These models are 
available in 18 sizes with rated ca- 
pacities ranging from 70,000 to 700,- 
000 B.t.u. per hr. 

Model C is an auxiliary basement 
unit for use in connection with a radi- 
ator system, and heat is supplied to 
the conditioner from existing 
boiler. Filtering, circulating, and 
humidifying are similar to those in 
Models A and B, as is the cooling. 
Model C is available in eight sizes 
with capacities ranging from 50,000 to 
300,000 B.t.u. per hr. 

Model D is an auxiliary unit for use 
in connection with a warm-air furnace 
or automatic water heater. It is es- 
sentially a blower - filter - fan - washer 
unit which can be connected to a 
warm-air furnace with the exception 
that it is also equipped with an ex- 
tended surface heat exchanger through 
which cooled water can be circulated 
for cooling in the summer. The heat- 
ing is accomplished after the air 
leaves the unit and circulates through 
the independent warm-air furnace. 
Model D is available in six sizes with 


Model A Unified conditioner 


QUIET, HIGH 
VELOCITY O1SCHARGE 


MOTORIZED ond FILTER-PATENT 


OR WATER INLE 
VALVE 


WATER DISCHARGE-T) 


INLET 


FRONT SECTION 
Model E Unified conditioner 


capacities ranging from 700 to 4000 
c.f.m. at 144-in. static pressure. 

Models A to D inclusive are finished 
in two-tone gray and black in modern 
design. 

Model E is a room unit of the con- 
ventional type for filtering, circulat- 
ing, humidifying, heating, cooling, and 
dehumidifying. It is available in 10 
sizes with heating capacities ranging 
from 22,300 B.t.u. per hr. to 167,400 
B.t.u. per hr., and with cooling 
capacities ranging from 6,500 to 60,000 
B.t.u. per hr. 

A complete system of temperature 
and humidity control is included with 
each unit to meet requirements. 


Refrigerant Data on Metal Scale 


P. B. Ford of Greer College of 
Refrigeration and Air Conditioning, 
2024 South Wabash Ave., Chicago, has 
developed a temperature pressure table 
etched on metal in a compact form so 
that it can be carried in the pocket or 
tool-box without damage. The data 
include the vacuum or pressure of 12 
different refrigerants at different tem- 
peratures. The table is 2% in. wide 
and 6% in. long, and along the edges 
are scales in both inches and centi- 
meters. They can be obtained from 
Mr. Ford for $1, with low prices for 
quantities. 


Amirflame Unit Ventilator 


Amirton Co., Inc., 49-53 East 21 St., 
New York, is marketing a unit ven- 
tilator under the name of Amirflame. 
The unit consists of a steel case which 
contains a filter, motor, fan, and heat- 
ing element, the latter being of the 
extended surface type with a cast-iron 
surface optional. The unit contains 
dampers for mixing outside air and 
recirculating air. 

Filters are of the glass permanent 
type, and the motors are 1/10 to 1 hp., 
depending on the requirements. The 
fans are connected to a double extend- 
ed motor shaft. Finish is of olive 
green. 

The units are available in five sizes 
with ratings from 500 to 2000 c.f.m. 


Lovejoy Flexible Coupling 


Lovejoy Tool Works, 5022 West Lak 
St., Chicago, has designed and is ee: 
facturing a new flexible coupling 
known as the L-R AU-050 Which is 
quiet running and offers great flexi. 
bility, making it desirable for machines 
and devices where quietness igs essen. 
tial, where there is vibration, ang dif. 
ficulty in lining up the drive anq 
driven units. This coupling is used 
with oil burners, office devices, pumps 
unit heaters, circulators, air condition. 
ing units, and other types of equip- 
ment. 

The assembly has an aluminum 
center unit having jaws facing in both 
directions but staggered. By using two 
resilient spider cushions and a center 
unit, the coupling is given more 
length, quietness, and added flexibility, 
The coupling is made with shaft diame 
ters up to and including % in, 


Cutler-Hammer Safety Switch 


A new safety switch has been intro- 
duced by Cutler-Hammer, Ine., 247 
North 12th St., Milwaukee, Wis. This 
switch, a 30 ampere device, is listed 
as standard by the Underwriters’ 
Laboratories. It is particularly adapt 
able to oil burners and domestic stok- 
ers in basement recreation rooms 
where appearance is important, to air 
conditioning equipment, electric unit 
heaters and as entrance switches. 

The switch is unusually small, 34 
x 51%4 x 3% in., but ample wiring space 
has been provided to simplify installa- 
tion. To facilitate wiring, the complete 
mechanism can be removed by loosen- 
ing two screws, the wires pulled 
through and the mechanism replaced. 
Top, bottom, side, and rear knockouts 
permit easy mounting. The toggle 
mechanism, front operated, is double 
pole, positive make and break, and the 
switch is of the fusible type. The op 
erating lever has been made of a spe 
cial are resisting laminated horn fiber 
with provision for padlocking in either 
the open or closed position. 

The switch is finished in black baked 
enamel with cadmium trim. 


Cutler-Hammer safety switch 
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NEW EQUIPMENT 


STAINLESS 
4 STEEL LINING 


Corbon stee! covering 
has beer dissolved io 
bath 


Midwest stainless steel clad ell 


Midwest Stainless Clad 
Steel Welding Ells 


Midwest Piping & Supply Co., Inc., 
1450 South 2nd Street, St. Louis, Mo., 
has announced a line of welding ells 
made from stainless “clad” steel. The 
ells are formed from a ply plate hav- 
ing a thin surface of stainless steel 
on a foundation of mild steel. The 
stainless metal is either the lining of 
the fitting to protect the mild steel 
covering from the action of the fluid, 
or else it forms the outer covering to 
protect the inner mild steel from ex- 
ternal corrosive conditions. 

The ells have long tangents 4 in. 
per in. diameter to facilitate erection, 
unusual dimensional accuracy and uni- 
formity resulting from a special sizing 
operation, and the metal has been 
worked in compression at forging heat 
to normalize both the plate and weld. 


Underground Steam 
Conduit System 


An underground steam conduit sys- 
tem named Therm-O-Tile has been 
placed on the market by H. W. Porter 
& Co., Inc., Newark, N. J. 

With this system, a concrete base 
4 in. thick is poured into the trench 
bottom. On this the conduit and pip- 
ing rest independently of each other. 
The pipe lines are held by cast-iron 
adjustable supports. This arrangement 
prevents strain on the joints of the 
conduit envelope while the lines are 
expanding and contracting in service. 

Tile sections are of double thick- 
hess with integral air spaces. The 
base sections give rigid support to the 
top arch and furnish large air spaces, 
separating the heated space from the 
earth. The top arch is constructed 
without bell joints, giving a smooth 
exterior surface for waterproofing 
when required. Joints in the base 
and top sections are so designed that 
the cement used for sealing is locked 
into the grooves and cells in the tile. 

The concrete base and tile sections 


are said to be of such strength that 
the system will withstand great crush- 
ing loads. As a result, it may be in- 
stalled close to the surface, reducing 
the cost of excavation, eliminating 
necessity of cast-iron sections, and 
making concrete arches under road- 
ways unnecessary. 

An advantage claimed for this con- 
duit is that it can be made leakproof 
and submerged under water where 
necessary. A further advantage is 
that the size and shape of the system 
can be varied to most economically 
meet any condition by choosing the 
best height of base section and the 
best diameter of tile envelope. Base 
sections vary in height from 6 to 12 
in., in increments of 2 in., while the 
top tile envelopes vary from 9 to 24 
in. diameter in increments of 3 in. 
Any base may be used with any en- 
velope. 


Numerals in Colors for 
Multiple-Point Recording 


Reading of multiple-point instrument 
records is simplified by a new system 
of numerals in colors introduced by 
Leeds & Northrup Co., Philadelphia. 
This marking system can be specified 
on Micromax strip-chart recorders for 
2, 3, 4, or 6 points. With each of the 
thermocouples, resistance thermometer 
bulbs or other primary elements iden- 
tified on the chart by a numeral, and 
each numeral distinguished from the 
others by being printed in a contrast- 
ing color, reading of records is made 
easy and errors are avoided. Colors 
used for printing the numerals are: 
black, green, red, violet, yellow, and 
blue. The print-wheel on these record- 
ers has a separate inking pad for each 
point to be recorded. 


Harnischfeger Convertible 
Motors 


A line of convertible squirrel cage 
and slip ring induction motors, in all 
standard frequencies for service rang- 
ing from 110 to 220 volts, has been an- 
nounced by Harnischfeger Corp., Mil- 
waukee, Wis. 

Built in accordance with NEMA 
standards, the feature of these mo- 
tors is their convertibility from open 
type to fan cooled, splashproof or 
totally enclosed construction. This is 
accomplished through the design of the 
frame, end heads and bearings to per- 
mit interchangeability in the four 
above mentioned types of single or 
multi-speed squirrel cage and slip ring 
motors. 


Cabinet Type Meter Panel 


A cabinet type steel meter panel 
equipped with doors to protect and 


conceal meter and control connections 
is offered by Bailey Meter Co., Cleve- 
land. 

A panel of this type with flush 
mounted equipment presents a pleas- 
ing appearance from front and rear. 
The doors are provided with a three- 
point locking mechanism and a cylin- 
der lock to prevent unauthorized per- 
sons from gaining access to connec- 
tions, mechanisms, and adjustments 
within. 

The panels are made of one-piece 
sheet steel plate formed to give sym- 
metrical and uniform appearance re- 
gardless of the quantity or type of 
meters and instruments to be installed 
on the board. 


Double End Drills for Masonry 


Brush Nail Expansion Bolt Co., 
Greenwich, Conn., is marketing a line 
of double ended hammer drills de- 
signed for drilling in masonry and 
similar materials. The drills comprise 
double-ended drills, a holder and a 
socket. By tapping the side of the 
holder and removing the drill and col- 
let, the drill can be reversed and an- 
other point made available. It is 
claimed that they will not stick and 
will always drill the same diameter 
holes. 


Detroit Self-Cleaning Nozzle 


Detroit Lubricator Co., Detroit, has 
developed a No. 290 self-cleaning noz- 
zle for use in water supply in air con- 
ditioning work. It is designed to take 
advantage of the intermittent opera- 
tion of the water supply to provide 
an automatic cleaning or reaming out 
of the orifice with each opening and 
closing of the control valve. 

The body of the nozzle is brass with 
a stainless steel diaphragm. The ori- 
fice and fixed knee are of non-cor- 
rosive material. The nozzle has a 
1/8-in. I.P.S. male connection and will 
pass from 1.8 to 2.9 gal. per hr. with 
pressures from 30 to 80 lb. per sq. in. 


No. 290 self-cleaning nozzle for 
air conditioning 
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Degree-Days and Unit Fuel Consumption— 


January, 1935 


Continuing HEATING AND VENTILATING’s seventh year of publishing 
degree-day data for various large cities in the United States 


Atlanta Baltimore Birmingham Boston 


Degree-days for January, 1935 ......... 647 982 576 1296 
Degree days, Sept. 1, 1934 to Jan. 31, ’35 1782 2517 1518 3542 
Degree-days, Sept. 1, 1933 to Jan. 31, ’34 1512 2473 1182 3521 
Degree-days, Sept. 1 to Jan. 31, Normal 1813 2619 1502 3280 
Lb. coal per sq. ft. rad., January, 1935.. 5.176 7.856 4.608 10.368 
Gal. oil per sq. ft. rad., January, 1935.. 0.444 0.673 0.395 0.889 
Cu. ft. gas per sq. ft. rad, January, 35. 62.11 94 27 55.30 124.42 

Denver D2s Moines Detroit Duluth 
Degree-days for January, 1935 ......... 796 1302 1247 1854 
Degree-days, Sept. 1, 1934 to Jan. 31, ’35 2724 3563 3097 5378 
Degree-days, Sept. 1, 1933 to Jan. 31, ’34 2282 3501 3503 5452 
Degree-days, Sept. 1 to Jan. 31, Normal 3355 3762 3585 5161 
Lb. coal per sq. ft. rad., January, 1935.. 6368 10.416 9.976 14.832 
Gal oil per sq. ft. rad., January, 1935.. 0.546 0.893 0.855 1.271 


Cu. ft. gas per sq. ft. rad., January, 35. 76.42 124.99 119.71 177.98 


Hartford Indianapolis Kansas City LaCrosse Los Angeles Louisville 


Degree-days for January, 1935 ......... 1277 1023 1016 1569 
Degree-days, Sept. 1, 1934 to Jan. 31, ’35 3459 2954 2802 4323 
Degree-days, Sept. 1, 1933 to Jan. 31, ’34 3564 2947 2501 4159 
Degree-days, Sept. 1 to Jan. 31, Normal 3316 3130 3229 4313 
Lb. coal per sq. ft. rad., January, 1935.. 10.216 8.184 8.128 12.552 
Gal oil per sq. ft. rad., January, 1935.. 0.876 0.701 0.697 1 076 
Cu. ft. gas per sq. ft. rad, January, ’35. 12259 98.21 97.54 150.62 

Minneapolis New Haven NewOrleans New York 
Degree-days for January, 1935 ......... 1675. 1213 291 1108 
Degree-days, Sept. 1, 1934 to Jan. 31, ’35 4613 3258 667 2958 
Degree-days, Sept. 1, 1933 to Jan. 31, 34 4485 3317 428 2964 
Degree-days, Sept. 1 to Jan. 31, Normal 4550 3219 735 2910 
Lb. coal per sq. ft. rad., January, 1935.. 13.400 9.704 2.328 8 864 
Gal. oil per sq. ft. rad., January, 1935.. 1.149 0.832 0 200 0 760 
Cu. ft. gas per sq. ft. rad., January, ’35. 160.80 116.45 27.94 106.37 

Portland, 

Pittsburgh Ore. Providence Reading 
Degree-days for January, 1935 ......... 1021 759 1262 1133 
Degree-days, Sept. 1, 1934 to Jan. 31, ’35 2927 2207 3421 2989 
Degree-days, Sept. 1, 1933 to Jan. 31,34 3022 2097 3451 2948 
Degree-days, Sept. 1 to Jan. 31, Normal 3003 2530 3245 3102 
Lb. coal per sq. ft. rad., January,:1935.. 8.168 6.072 10 096 9.064 
Gal. oil per sq. ft. rad., January, 1935.. 0.700 0.520 0.865 0.777 
Cu. ft. gas per sq. ft. rad, January, 735. 98.02 72.86 121.15 108.77 

Scranton Seattle Spokane Syracuse 

Degree-days for January, 1935 ......... 1248 726 1043 1348 
Degree days, Sept. 1, 1934 to Jan. 31, ’35 3473 2313 3368 3696 
Degree-days, Sept. 1, 1933 to Jan. 31, ’34 3559 2333 3136 3848 
Degree-days, Sept. 1 to Jan. 31, Normal 3446 2656 3755 3768 
Lb. coal per sq. ft. rad., January, 1935.. 9.984 5.808 8.344 10 784 
Gal oil per sq. ft. rad., January, 1935.. 0.856 0.498 0.715 0 924 
Cu. ft. gas per sq. ft. rad, January, ’35. 119.81 69.70 100.13 129.41 


Buffalo 
1282 
3626 
3803 
3611 

10.256 

0 879 

123.07 


El Paso Fort Wayne 


503 
1320 
1362 
1667 

4.024 
0.345 
48.29 


268 
555 
570 
750 
2.144 
0.184 
25.73 


Oklahoma 


City 

696 
1896 
1835 
2244 
5.568 
0.477 
66 82 


Rochester 
1293 
3630 
3793 
3666 

10.344 
0.887 
124.13 


Toledo 
1187 
3388 
3399 
3390 

9.496 
0.814 
113.95 


Chicago 
1219 
3374 
3297 
3487 

9 752 

0.836 

117.02 


1164 
3393 
3384 
3414 
9 312 
0.798 
111.74 


887 
2418 
2394 
2526 

7 096 
0.608 
85.15 


Omaha 
1231 
3419 
3209 
3639 

9.848 
0.844 
118.18 


St. Louis 

955 
2555 
2443 
2798 
7.640 

0 655 
91.68 


Trenton 
1122 
3001 
3046 
2774 

8.976 
0.769 
107.71 


Cincinnati 

979 
2725 
Zize 
2795 
7.832 
0.671 
93.98 


Grand 
Ravids 
1247 
3554 
3633 
3659 
9.976 
0 855 
119.71 


Memphis 

677 
1715 
1575 
1871 
5.416 
0.464 
64.99 


Peoria 
1205 
3338 
3237 
3606 

9.640 

0.826 

115.68 


Salt Lake 

City 
968 
2999 
2613 
3259 
7.744 
0.664 
92.93 


Washington, 

D.C. 
984 

2583 
2510 
2711 
7.872 
0.675 
94.46 


Cleveland 


1119 
3117 
3142 
3365 
8.952 
0.767 
107.42 


Harrisburg 


1141 
3031 
3102 
3069 
9.128 
0.782 
109.54 


Milwaukee 


1384 
3782 
3676 
3984 
11.072 
0 949 
132.86 


Philadelphia 


1052 
2675 
2610 
2734 
8 416 
0 721 
100.99 


San 


Francisco 


442 
1217 
1271 
1414 

3.536 
0 303 
42.43 


Wichita 


909 
2494 
2269 
2877 

7.272 
0.623 
87.26 


Fuel consumption figures given above are based on certain conditions, and for other conditions corrections must be made. The figures assume 
the use of steam radiators emitting 240 B.t.u. per sq. ft. per hr., a system operating at 100% efficiency, and radiators calculated for maintain- 
ing 70° in zero weather. Heating values assumed for the fuels are 12,000 B.t.u. per lb. for coal, 1000 B.t.u. per cu. ft. for gas, and 140,000 
B.t.u. per gal. for oil. To correct for other heating values, efficiencies, and design conditions, follow the method explained in the 

Ventilating Degree-Day Handbook.” 


“Heating and 
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Airtemp, product of Chrysler 
Motors, opens up New Air 
Conditioning Possibilities 


ys engineered and built by the 
famous Chrysler organization, can 
help solve many problems that confront 
you in specifying or installing air condi- 
tioning equipment. 


With the most complete line of room 
units on the market today, plus central 
systems for cottage or skyscraper, Airtemp 
permits greater flexibility in planning, 
more scope in installation. 

The engineering and manufacturing re- 
sources of Chrysler Motors have been 
directed at stripping air conditioning of 
its complexities, and making it practical, 
efficient and economical in first cost and 
operation. 


This is the age of air conditioning! Let us 
show you how Airtemp can open up for 
you new possibilities. Airtemp’s engineer- 
ing and planning staff isat your command. 
Address Airtemp, Inc., Chrysler Building, 
New York. 


PRCDUCT CF CHRYSLER MOTORS 
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THE WEATHER FOR JANUARY, 1935 


Plotted from records especially compiled for HEATING AND VENTILATING by the U. S. Weather Bureau. Heavy curves (T), temperatur 
dotted lines (H), per cent relative humidity, from readings at 8 a.m., noon, and 8 p.m., except for New York, which shows hourly r 
lines (W), wind velocity in m.p.h. Arrows indicate prevailing wind directions. S—clear; PC—partly cloudy; C—cloudy; R—r 
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St. Louis 


Mean temp. for month, 34.1°; aver 
wind velocity, 12.1 m.p.h.; prevail- 
ing direction of wind, S. 


Chicago 


Mean temp. for month, 25.6°; aver, 
wind velocity, 11.3 m.p.h.; prevail- 
ing direction of wind, N.W. 


Pittsburgh 


Mean temp. for month, 32.1°; aver. 
wind velocity, 11.4 mp.h.; prevail- 
ing direction of wind, N.W. 


New York 


Mean temp. for month, 29.2°; aver. 
wind velocity, 17.0 m.p.h.? prevail- 
ing direction of wind, N.W 


Boston 
Mean temp. for month, 23.2°; aver. 


wind velocity, 15.7 m.p.h.; prevail- 
ing direction of wind, N.W 
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FHA and HOLC Continue 
Rehabilitation Campaigns 
(Continued from page 43) 


lapped at least 1% inches and shall be rigidly secured; 
smoke pipes shall be lock-seamed or riveted. 

1529. Draft check—The smoke pipe shall be pro- 
vided with a draft check. 

1530. Damper—A damper shall be placed between 
the check door and the heat generator. 

1531. Flue connection—Where the smoke pipe en- 
ters the chimney, a thimble shall be cemented into the 
flue and the connections thereto made air-tight. The 
smoke pipe shall not project through any external wall 
or window. 

1532. Clean-out—No smoke pipe shall be connected 
to the flue unless proper clean-out facilities have been 
provided; the clean-out shall be placed not more than 
8 inches below the entrance of the smoke pipe to 
the flue. 

1533. Floor protection—Where the smoke pipe 
comes within 18 inches of any combustible joists, floor 
or wall, the surface of such combustibles shall be cov- 
ered mith a metal shield so placed that an air space is 
created between the shield and the covered surface. 
This shield shall have a width of not less than twice 
the diameter of the smoke pipe. 

1534. Heat leader ducts material_—Heat leader ducts 
shall be made of bright tin, not lighter than IC, or 
galvanized iron not less than no. 28 United States 
standard gage. 

1535. Joints.—All joints shall be lapped not less than 
1% inches and shall be made air-tight, excepting that 
no soldered or riveted joint is required where a round 
duct slips over the casing collar or enters a boot or 
heat grille box. Warm-air ducts shall be properly se- 
cured to the ceiling or joists. 

1536. Length—Warm-air ducts shall be made as 
uniform in length as possible. Ducts in excess of 15 
feet in length shall be started off with an opening one 
size larger at the hood and a frictionless reducer used; 
they shall run direct to the grille boxes or wall riser 
boots to avoid the use of turns, angles, etc. 

1537. Pitch—Warm-air ducts shall have an upward 
pitch of at least 1 inch to each foot of duct. If the 
basement conditions do not permit this, the heat gen- 
erator shall be lowered by means of a pit. 

1538. Thimbles.— Where warm-air ducts pass 
through masonry walls, metal thimbles shall be pro- 
vided; such thimbles shall have a diameter at least 1 
inch greater than the duct and shall be so placed that 
the air space is uniform on all sides of the duct. 

1539. Covering—Warm-air ducts shall be neatly 
covered with asbestos felt weighing not less than 10 
pounds per hundred square feet; where warm-air ducts 
pass through cold basement rooms they shall be en- 
cased in not less than 3 layers of corrugated, air-cell 
asbestos or insulating material of equal quality. 

1540. Openings and connections —Warm-air ducts 
entering heat grille boxes or wall-riser ducts shall be 
connected to frictionless boots. All openings around 
boots and boxes in the basement shall be stripped with 
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Saved 20 Tons 
of Coala Month 


Temperature 


Regulators, 


The superintendent of the large apartment at 
308 East 79th St., New York, says that before 
Sarco Temperature Regulators were installed 
they were using three boilers, two for heating 
and one exclusively for hot water. Since the 
Sarco Regulators were put in on their storage 
water heaters they have been able to discon- 
tinue the use of the third boiler entirely. 

The two boilers formerly used for heating 
alone are now also supplying all the steam need- 
ed for the hot water heaters and are doing so 
without requiring any more fuel than previously. 

This means that they are saving between 
twenty and twenty-five tons of 
coal per month by the use of 
Sarco Temperature Regulators. 

Thus Sarco Regulators quickly 
paid for themselves in fuel 
savings effected. 

Once set for a certain temper- 
ature, Sarco Regulators hold that 
temperature without attention. 
They are inexpensive to install 
and maintain because no elec- 
tricity, compressed air or water 
pressure is needed to operate. 

Write for information regard- 
ing our free trial offer and Cata- 
log P-52. 


SARCO COMPANY, INC. | 


183 Madison Ave. 
NEW YORK, N. Y. 


Branches in Principal Cities 
SARCO CANADA LTD. 
Federal Bldg. Toronto, Ont. 


By Using 

| Your Pipe 

with 
SAVERS 
= 


Is 


LIST PRICE 


hac Model “500” Motoco Recording Ther- 
mometer is a valuable addition to any equipment 
requiring temperature regulation. Its easy-read- 
ing, six-inch chart provides a continual, accurate 
temperature record and permits you to obtain 
greatest efficiency and economy in operation. 


The Model “500” Motoco Recording Ther- 
mometer is the result of many years of manu- 
facturing precision Temperature Indicating and 
Recording Instruments. The solid, liquid-filled 
movement is of exclusive Moto Meter design, 


sturdily constructed, and will render many years 
of valuable service. 


The Model “500” is manufactured in — 


types; i.e., wall mounting with flexible capillary 
tubing, portable with strap handle and flexible 
capillary tubing, and portable self-contained. 


Write for detailed information. We shall be 
pleased to quote on your requirements. 


| 


The MOTOMETER GAUGE & 
EQUIPMENT CORPORATION | 
LA CROSSE, WISCONSIN U.S.A, 


asbestos felt to prevent dust from risin 
above the heat generator. 

1541. Clearance—No warm- 

within 1 inch of any woodwork 
is covered with asbestos felt 
with tin. 
1542. V olume dampers.—A volume damper shall be 
installed in each heat-leader duct (except as Provided 
for in par. 1547); it shall be located as near to the 
hood as possible and shall be installed with the handle 
pointing downward. 

1543. Wall riser ducts material_—Wall-riser ducts 
shall be made of galvanized iron not lighter than no 
28 United States standard gage and shall be covered 
with not less than 1 thickness of asbestos felt Weighing 
not less than 10 pounds per hundred square feet, 

1544, Installation—No wall-riser duct shall be in. 
stalled in an outside wall. All stacks and fittings shall 
be secured firmly in place, but nails shall not be driven 
through them. Offsets between floors and partition 
walls will not be permitted. 

1545. Joints, etc.—Wall-riser-duct joints shall be 
locked and held in place by means of straps or lugs, 
or with sheet-metal screws. 

1546. Location of grilles—Heat grilles shall be lo- 
cated in or near the inside walls. 

1547. Installation—Baseboards and wall grilles shall 
be permanently attached to the wall in such manner 
as to prevent any leakage of air between the riser head 
and the wall. Heat grilles shall be provided with re- 
movable louvres to facilitate cleaning. All heat grilles 
shall be fitted into boxes of tin or galvanized iron cov- 
ered with at least 1 layer of asbestos felt. There shall 
be at least 1 warm-air grille without louvres, and heat- 
leader duct thereto shall be without a volume damper. 

1548. Cold-air grilles —Cold-air grilles shall be of 
steel, iron, or wood construction. The free area of cold- 
air grilles shall be at least equal to the combined areas 
of the return-air ducts. 

1549. Source of return-air ducts—Air for heating 
may be supplied to the heat generator from outside the 
building, from inside the building, or partially from 
the outside and partially from the inside. In no case, 
however, shall such air be supplied from the basement, 
furnace, or other room not occupied as living quarters. 
Return air may be supplied by one or more return- 
air ducts. 

1550. Material——Return-air ducts shall be made of 
metal, tile, or other incombustible material, and shall 
have a smooth inner surface. 

1551. Area—Where air is taken from within the 
building, the cold-air intake shall have a net area 
(throughout its entire length) equal, at least, to the 
combined net area of all warm-air pipes leading from 
the furnace. No reverse incline or air trap will be 
allowed in any section of a return-air duct. Where ait 
is taken wholly from the outside of the building, the 
supply duct, at its most contracted point, shall equal, 
at least 80 percent of the combined area of all warm- 

air pipes leading from the furnace. 

1552. Installation —The free air spaces between floor 
joists may be utilized for return air ducts; where joist 
space is insufficient in area, joists may be furred down 


g to the TOOms 
air duct shall run 


unless such woodwork 
and the felt na 
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with 2- by 4-inch lumber to provide the necessary 
space. Ducts shall have a 2-inch drop between the 
gir-inlet grille and the heat generator. All cracks and 
openings between floor boards shall be made dust and 
air tight before the installation of return-air ducts in 


floor-joist space. 


Steam Jet Refrigeration Design 
and Capacity Standards 


(Continued from page 34) 
applying the indicated capacity factors to the pro- 
posed standard frame sizes, capacity ratings at all 
chilled water temperatures from 35° to 60° in 1° 
intervals are obtained, and listed in the accompanying 
table covering capacity ratings’. The body of this table 
gives the net rating in tons, and it is entirely feasible 
to adhere strictly to these standards, and not furnish 
any intermediate frame s‘zes or capacities. For ex- 
ample, if approximately 160 tons and 45° chilled water 
is desired, the No. 200 frame producing 170 tons at 
this temperature would be selected, unless the estimate 
of required tonnage was sufficiently liberal to permit 
using the No. 175 frame providing 149 tons at 45°. 
For 85 tons at 48°, the nearest rating would be 94 
tons, using No. 100 frame. Adoption of these standards 
should cause no more comment than the accepted prac- 
tice of using standard motor frames and hp. ratings. 


Standard Steam Pressure Brackets 

In addition to capacity and chilled water tempera- 
ture, other principal factors affecting the design are 
the steam pressure, the source and maximum tempera- 
ture of the condensing water supply, and relative steam 
and water costs. Boosters may be designed to op- 
erate on any pressure down to atmospheric, accom- 
panied, however, by a decided increase in steam an“ 
condensing water consumption and material changes 
in size and cost of boosters, condensing equipment, 
steam piping and controls. A study of the effect o° 
steam pressure indicates that standard frame sizes need 
be subdivided by appropriate symbols into not over 
five steam pressure brackets, viz.: 


A. 80 — 250 Ib. per sq. in. gauge 
” ” ” ” 


B. 30— 79 ” 

Cc 1¢— 29 ” ” ” ” ” 
E 4” ” ” 


Standard Condensers 

The third and last step in the study involves the 
selection of proper surface condensers for the 20 
standard ratings in each of the five standard steam 
pressure brackets and for nine standard condensing 
water inlet temperatures from 55° to 95° in 5° steps, 
all based on 50° chilled water. This boils down to 
the use of approximately 33 condenser shells with mini- 
mum tube lengths from 8 to 18 ft. and a fixed maximum 
surface sufficient to cover extremes in design of low or 
high water consumption for the same inlet temperature. 
Each condenser may be designated by an additional 
symbol and the same one may be used for a number 
of different frame sizes, steam pressure brackets, and 
water temperatures. ‘The proper frame assembly is 


*The work of the Committee actually includes up to 75° chilled water 
temperatures. See Note under the Capacity Rating table, page 33. 
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A NEW DESIGN 
THERM-O-TILE 


An Underground 
Steam Conduit System 
that 


@ Has a concrete base for foundation 

e Supports piping independently of tile 
envelope 

e Drains itself internally 

e Is more accessible for pipe fitter 

@ Permits use of any type of insulation 

@ Is more durable because of strength of 
all units 

@ Can be easily opened for repairs to piping 


The many advantages of Therm-O-Tile are 
fully shown and explained in Bulletin 351, 
which will be sent upon request. The coupon 
below will bring it. 


H.W. PORTER & CO., Inc. 
825 Frelinghuysen Ave., Newark, N.J. 


Without obligating us in any way 
(C0 Please send bulletin 351 


C— Enclosed is a sketch, with principal data, of a pros- 
pective job on which we shall be glad to have your 
comments or quotations. 


: 
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much... Costs little 


Next to air conditioning, Automatic Room Tempera- 
ture Control is the most talked of modern heating 
improvement. To the general public, it spells the differ- 
ence between the out-moded and the up-to-the-minute 
building. To the building operator, it means a real rent- 
ing asset as well as an avenue to lower heating costs. 


Why not stop talking “square feet of radiation,” and 
talk constant, healthful, pleasant temperatures made 
possible by Sylphon Automatie Radiator Valves ? 


These self-contained, self - sufficient valves merely re- 
place ordinary radiator valves on exposed or concealed 
radiators. They require no costly building alterations, 
no complicated piping, wiring or connection to auxili- 
ary equipment. They accurately modulate the flow of 
steam to each radiator by means of an automatically 
variable orifice, actuated by a sensitive integral 
thermostat element. 


Products of specialists in temperature control for over 
30 years. 


Write for Bulletin EH-255 for complete information. 


FULTON 


TEMPERATURE 
CONTROL 


ULTON SYLPHON (0. 


KNOXVILLE. TENN..,U.S.A. 


Representatives in All Principal Cities in U. S. A. 
and in Montreal, Canada and London, England. 


selected on the basis of the standard water 
ture just above normal maximum; for ex 
83° water is specified, the 85° frame is used 

additional leeway against unforseen extreme 


tempera. 
ample, if 
Providing 
Onditions, 
Steam and Condensing Water Economy 
Standardization of general arrangement, capaci 
ratings, etc., as outlined, will by no means handicgs 
manufacturers in making steam and water consul 
tion guarantees of their own choosing. Howey . 
radical spread should appear in a standard desi 
a given set of conditions, once it is decided whether 
booster steam or water should be favored in the de- 
sign. Experience and possession of adequate shop test 


facilities are important factors affecting good per- 
formance. 


The benefits of standardization in a comparatively q 
young industry must be appreciated. For the many ™ 
facturer it means reduced development, lower pro. 


duction cost, and prompt shipment, all of which react 
to the eventual benefit of the purchaser or user, 
Familiarity with “standard frames” will greatly sim- 
plify engineering studies and preparation of speci- 
fications. 


Load, Temperature, and Cost Data on 
Cooling System Operation 


(Concluded from page 23) 

2. The introduction of approximately one air change 
per hour of outdoor air for the purpose of ventilation 
is sufficient to prevent objectionable odors. 

3. A mechanical refrigeration unit capable of pro- 
ducing 2% tons of refrigeration is sufficient to main- 
tain conditions of comfort on two stories of a residence 
similar to the Research Residence when the outdoor 
temperature does not exceed 103°, and an amount of 
outdoor air equivalent to one air change per hour is 
used for the purpose of ventilation. 

4. The use of the fan in the forced-air heating sys- 
tem to circulate outdoor air at night amounting to 9.5 
air changes per hour is not as effective in cooling the 
residence as a whole when the second-story windows 
only are opened as it is when windows on both stories 
are opened. 

5. The cooling load during the daytime can be re- 
duced by supplementing artificial cooling during the 
day with cooling by means of outdoor air circulated at 
night. 

6. Satisfactory cooling with outdoor air at night 
probably cannot be accomplished by employing less 
than 9 air changes per hour. The gain arising from 
the use of more than 30 air changes per hour is very 
small. 

Additional information on operating costs has been 
reported as the result of operation of a house located 
at Birmingham, Mich. In this case the house was 
under the control of a family who operated it in ac- 
cordance with their own ideas. The cost reported 
tends to bear out the contention that season operating 
costs need not exceed $50 to $60. 

As time goes on with more and more installations 
and with the continuation of research studies, we 
should soon be in possession of greatly improved esti- 
mating data for use with summer cooling installations. 
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